§ etomniing

NACA RM 1.52G14a

1G6EL

[ T ——
¥

R ek

SECURITY INFORMATION

Copy
RM 152G14a

250

@SERRTD

RESEARCH MEMORANDUM™

A PRESSURE-DISTRIBUTION INVESTIGATION
OF A FINENESS-RATIO-12.2 PARABOLIC BODY OF
REVOLUTION (NACA RM-10) AT M=1.569 AND
ANGLES OF ATTACK UP TO 36°
By Morton Cooper, John P. Gapcynski, and Lowell E. Hasel

ILangley Aeronautical Laboratory
Langley Field, Va.

L

BV YN

NATIONAL ADVISORY COMMITTEE
FOR AERONAUTICS

WASHINGTON
October 30, 1952

3~ A

WN ‘dv) AUVHEI HOAL




TECH LIBRARY KAFB, N

L IHHIIUIIINHIHIIII

NACA RM L52G1la m ”355

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

RESEARCH MEMORANDUM

A PRESSURE-DISTRIBUTION INVESTIGATION
OF A FINENESS-RATIO-12.2 PARAROLIC BODY OF
REVOLUTION (NACA RM-10) AT M = 1.59 AND

ANGLES OF ATTACK UP TO 36°

By Morton Cooper, John P. Gapcynski, and Lowell E. Hasel

SUMMARY

A pressure-~distribution investigation of a parsbolic body of revo-
lution with a fineness ratio of 12.2 has been undertaken in the Langley
Lo by k-foot supersonic tunnel at a Mach number of 1.59 and & Reynolds
number of 3.6 X 106, based on the body length, for angles of attack
from 0° to 36°. In the low-incidence range up to 9°, & comparison of
these data with other experimental data on the same configuration indi-
cates the absence of any significant Reynolds number effects on the '
pressures (except at the base) in the range from 3.6 X 100 to 29 x 106,
At an angle of attack of 00, the pressures were well-predicted by poten-
tial (slender-body) theory. In the low-incidence range, similar agree-
ment existed with the pressures on the windward side. On the leeward
side, however, the pressures were affected by cross-flow separation,
the discrepancies between experiment and theory appeared rearward first,
perheps at about 5°, and progressed forward as the angle of attack was
increased. At the higher angles, the cross-flow separation became
agymmetrical; the leeward pressures at corresponding radial locations
were considerably different. These asymmetries were very pronounced
over most of the body for angles of attack of about 16° and higher but
were observed for much lower angles at rearward body locations.

With the exception of those stations near the base, the addition of
artificiel roughness along the sides of the body had no effect on the
forebody pressures at angles of attack of 8° or less. At 12° and near
the base at 8° s the addition of artificial roughness along the sldes of
the body appeared to cause 'cross-flow transition” and hence delay separa=-
tion of the flow over the body. This same trend was indicated shead of
the maximum thickness section at 160, vhile no consistent effect of
roughness was noted rearward of this point on the body.
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In the low-incidence range, the normsl-force:coefficient of the
body was underestlmated and the axial force predicted reaeonably well
by potential (slender-body) theory. The cehter of préssure was rear- _
ward of elther the potential value or the results obtained from the
viscous-cross-flow theory. Although the viscous-crogs-flow estimate
did improve the sgreement with the experimentsl data in the low-incidence
range, perhaps up to 10°, discrepancies of considerable nagnitude were
found at higher angles. : -

INTRODUCTION -

In recent years, the accurate prediction of the flow about slender'
bodies of revolution has become increasingly importent.in the design of
high-speed missliles and alrcraft., For the case of the supersonic
missile where maneuverabillity 1s at a premium, the flow characteristics
and the ability to predict these characteristics are required for angles
of attack much larger than the customsry low-speed low-incidence rsnge.
Thig problem of the flow over inclined slender bodies has been vigor-
ously studied both thecretically and experimentally of late. '

Theoretically, the problem of the inviscid flow sbout slender .
bodies of revolution at supersonic speeds hag been investigated both by
linear and nonlinear methods. Among the basic approaches are the linear
solutions of references 1 to 3, the higher-order solutions of references L
to 6, and the nonlinear solutions by the method of characteristics as _
presented in references 7 to 10. It has been accepted that any inviscid
golution sbout a general bedy of revolution must inheréhtly be limited .
to small incidences because of the lmportance of viscosity in deter-~ —
mining the charascteristics at large yaw. In order to allow for these
viscous effects, Allen (ref. 11) and Van Dyke (ref. 5) introduce, on
physical grounds, an approximate cross-flow concept which improves the
experimental-theoretical sgreement. A fundamental discusgion of the
viscous cross flow about an infinitely long yawed circular cylinder,
presented in reference 12, might be taken somewhat as a justification
for the viscous work of references 5 and 11l.

Experimentally, detailed force and pressure-dlstribution measure-
ments have been determined for a reasonably wide range ©f Mach numbers
and body shspes (see refs. 13 to 16, for example). One of the basic
bodles tested has been a fineness-ratio 12,2 parebolic body of revolution
designated as the NACA RM-10. This body has been extenglvely tested both
in flight (for example, refs. 17 and 18) and in supersonic tunnels
(refs. 15, 16, 19, and 20) to study the detalled characteristics over

a slender body at supersonic speeds. The present paper further considers

the Plow over this body by presenting an analysis of the pressures at a B
Mach number of 1.5 and & Reynolds number of_3.6 x 105.for an angle-of-_
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attack range from 0° to 36°. The data are presented in terms of pres-
sures, local section coefficients, and over-all body coefficients, and
are compared with slender-body theory (refs. 3 and 21) and the cross-

flow theories (refs. 5 and 11).
experimental data of the present investigation overlap the data of refer-

For the incidence range below 159, the

ence 15 (Reynolds number of approximately 30 X 106) and reference 20

(Reynolds numbers of 8.6 X 106 and 17.4 x 106) and hence, the investlga-
tions are supplementary with regards to Reynolds number effects.

SYMBOLS '

Free-stream conditions:

b

mass density of air
airspeed

speed of sound in &ir
Mech number, V/e

dynamic pressure, % pV2

static pressure

:Body geometry:

cross-sectional area
length of body of revolution
radius of body of revolution

distance from apex of body of revolution measured along axis
of symmetry

angle of attack of axis of symmetry
body polar angle measured counterclockwise in plane perpen-.

dicular to axis of body when facing upstream (¢ 0° on
bottom of body in plane of angle of attack)

dlmliiiﬁﬂiﬁh
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Pressure'data:.

)

P

local static pressure

bresgure coefficient,

section normal-force coefficilent
2% .
i\/P P cos ¢ d¢ _ Section normal forcg
2 Jo 2qR

L}
section axial-force coefficient,

l_gBiJFE“ P ag = Section akial force

section side-force coefficient,

e
, %_J[z P sin ¢ d¢ _ Section silde force
0 2qR

body normasl-force coefficient,

2L 1 R Body normel force
Cn E'— d £\ =
"Rmax 0 max L q-Sma be

3

body pressure axlal-force coefficient,
2L 1 R x\ _ Body axlal force
Wmax JO Rmax Bpox : .

body side-Fforce coefficient,

2L fl . R d(f) _ Body side force
Rmax J 0 Rmax . '

Brpay

body pitching-moment coefficient due to normal
forces about apex of body, ’

eL 1 R \/(x _ Body pltching moment
i TlTRr::Lax.,/;) cn(Rma >(f> d(f> - @Smaxl

X

. body yawing-moment coefficient due to side

forces about apex of body,
2L 1 R X Body yawlng moment
i f K (f> a f) - s L
'ﬂ:Rmax O Rmax as max B

ANMERRNG T
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Body 1ift force

Ct, body 1ift coefficient, Cy cos a - Cg sin a = g
Q®max
Cp body pressure-dreg coefficient,
Cy ein a + Cg cos a = Body drag forces
Bmax

Subscripts:
max maximum

APPARATUS

Tunnel

The Langley 4- by 4-foot supersonic tunnel is a rectangular,
closed-throat, single-return wind tunnel designed for a nominal Mach
number range from 1.2 to 2.2. The test-gection Mach number is varied by
deflecting horizontal flexible walls against a series of fixed inter-
changeable templets which have been designed to produce uniform flow in
the test section. For the present investigation, the nozzle walls were
set for a test-section Mach number of 1.59. For this Mach number, the
test section has a width of 4.5 feet and a height of L.bk feet. A
detailed description of the tunnel, together with calibration data of
the test section at this Mach number, is presented in reference 22,

MODEL

The test model (fig. 1(a)) was a parabolic body of revolution
machined from steel to the coordinates given by the equation in fig-
ure 1(a). Measurements of the body diameters made at l-inch intervals
along the entire body length indicated thet the maximum deviation from
the specified diameter at any station was less than 0.009 inch. The
base of the model was cut off bluntly 42.05 inches from the apex; the
fineness ratio was thereby reduced from 15 to 12.2. The model contained
four axial rows of 0.020-inch static-pressure orifices (approximately
32 orifices per row) spaced 90° apart radially, four base-pressure ori-
fices, and one total-pressure orifice at the apex. In order to install
the total-pressure orifice, the nose was cut off at a dlameter of approxi-
mately 0.040 inch. This total-pressure orifice was used in conjunction
with another investigation (ref. 23) employing this same model.

posccmr o~ -
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Installation -

The model (fig. 1(a)) wes sting-supported in the tunnel on a .. R
straight (fig. 1(b)) and a 38° bent (fig. 1(c)) sting. Both stings T =
were the same for a distance of 18.5 inches from the base of the model, o
the bend teking place rearward of this point. The ratio of the sting
diameter, at the model base, to the model base dismeter was 0.6. The
bent sting was used to increase the attainable incidence range of the
model from 0° to 16° up to a range from 14° to 36°; in both ceses, the
incidence was varied in a horizontal plane. A schematic arrangement of
the model mounted in the Langley Lt~ by L-foot supersonic tunnel is shown -
in figure 2 for extreme angle positione of both stings; a photograph of- _
the model mounted in the tunnel on each sting is shown in figure 3. . .

- TESTS AND CORRECTIONS = ' o

Tests . L L : ol

The data were obtained for a range of incidence angles from 0° to = .
36° et a Mach number of 1.59 and a Reynolds number of 3.6 x 10°. In
order to define accurately the radisl pressure distributions at a given _
axial station, the model was rotated in fixed increments about its own .
exis to provide a much more detailed orifice-coverage._ The tests, on _
both the straight and bent stings, were conducted by verying the angle e
of attack for a fixed radiel index positiom. Then, after shutting down
the tunnel to re-index the model radially, the tests were repeated = = ..
through the angle-of-attack range. For the straight-sting configuration, y
six indexing positions were used. Since the high-angle bent-sting tests .
were not a part of the original program, there was unfortunately ‘inguf- L
flcient time for such detailed indexing. Hence, only four radial } R
indexing positions were used for these latter tests. _. - o T

The tests were conducted with the model in a smooth and polished
condition over.the entire incidence range and with artificial roughness
for angles of attack up to 16.10°. For the artificial-roughness tests,
%-—inch-wide strips of No. 60 carborundum were locatediét each of the
followlng positions during sepasrate tests: a complete ring at maximum _ - _
diameter (-j:j— = 0.61)-9, a complete ring 7 inches from the basge (% = O.83h),
axial strips (located at radial positions of 90° and 270°) extending

the full length of the body, and axlal strips extending from the maxi- L
mum thickness station to the model bage. =~ ~ - - ) : Lz
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The tunnel stagnation conditions were: pressure, 0.25 atmosphere;
temperature, 110° F; and a dewpoint, approximately -35° F. For these’
test conditions, the calibration date of the test section (ref. 22)
indicate that the effects of condensation on the flow are probably
negligible.

Corrections

Since the gradients of the measured Mach number, flow angle, and
pressure are gmall in the vicinity of the model, no corrections for
these effects have, in general, been applied. In the low-incidence :
range, the effects of the tunnel static-pressure gradient on the indi-
vidusl static-orifice readings have been discussed in reference 2k,
Though the magnitude of the free-stream static-pressure gradient is small
(see fig. 6, ref. 22), the superposition of the free-streem static pres-
gsures and the measured pressureg on the test body of the present inves-
tigation did improve, somewhat, the agreement between experiment and
theory (see fig. 8, ref. 24).

The influence of tunnel air-stream angularity on the angle of
attack of the model is exceedingly small at low incidences; a specific
11lustration presented in reference 23 shows that the air-stream angu-
larity changes the local angle at the nose by about 0.08°.

Angular corrections due to aerodynamic loads and model droop
(caused by the weight of the model) have been applied to the angle of
attack snd radial position as discussed in reference 23. The maximum
magnitude of the combined incidence-angle corrections was less than
0.28°, TFor these tests (unlike those reported in ref. 23), a special
jacking rig (fig. 3(a)) eliminated the need for droop corrections at
zero incidence.

A series of tests were made in an attempt to establish the effect
of the sting on base pressures. These tests were made by using both
the force model described in reference 24 and the pressure model of
the present investigation. The results indicated that, at zero inci-
dence, the base-pressure coefficient of the present configuration is
too positive by an amount of the order of 0.03. Since this amount will
undoubtedly change in some unknown menner with esngle of attack and '
change the base pressures accordingly, there is no specific discussion
of the magnitude of base pressures In the present paper. The effect
of the sting on the pressures in the separated flow region near the
base of the body is not known.

e
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PRESENTATION OF RESULTS

Basic Pressures

The baslc pressure data obtalned on the parabolic body of revolu-

tion for angles of attack from 0° to 36° are presented in figure 4 as a
function of radial angle for 12 representative stations along the body.
Since the geometry of the body at incidence is symmetrical with respect
to the 0°-180° exls, a folded horizontal scale has been used; the flagged
symbols on thils figure, as on a8ll succeeding figures, designate data
between 180° and 360°. The use of the folded scale provides a convenilent
manner to condense the data and, hence, better establish the experimentsl
trends, as well as providing a simple means for .considering flow symmetry
conditions. : = o

The besic deta have also been presented as a function of body posi-
tion (x/L) in figure 5 for the complete 1ncidence range for three radis}]
positions. Theoretical curves (refs. 3 and 21) have been added to these
figures for the lower incidence angles. In addition, the experimental
data for angles of attack of 20° and 36° have been presented for three
model positions each (the model locations specify the distance of the
model apex from the wall; see fig. 2) to illustrate the influence of
tunnel conditions on the flow. In each case the experimentasl curve has
been faired through the data used in succeeding figures, _.

The data presented in figures 4 and 5 together with other data
obtained during these tests (most of which is not explicitly used in
the present paper) are presented in tables I .to VI. The test conditions
for the pressure data presented in these six tables are: S

Table Angle-of-gzzack TANES, | mransition gtripe | Sting configuration
I 0 to 16.1 None ~ Straight
IT 1 to 36 o None 38° bent
IIT 4 to 16.1 Axial Straight
v 4 to 16.1 One-half axial Straight
v 4 to 16.1 Redial, § = 0.614 Straight
VI 4 to 16,1 Radial, ¢ = 0.834 Straight

The data of figures 4 and 5 have been compared with similar data
from reference 15 and with theory (refs. 3 and 21) in figures 6 and 7
for angles of attack of 0° and 6°, respectively. The primary purpose
of the comparison of the present datas with that reported in reference 15

T e ———
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is to establish the importance of Reynolds number on this particular
configuration and in addition evaluate, if possible, the magnitude of
the effects of tunnel disturbances on the experimental results. A more
comprehensive comparison of the baslc pregsures with theory is presented
in figure 8 for angles of attack of 4.00°, 8.05°, and 12.05°; a com-
parison of the incremental pressure coefficients (defined as the pres-
sure coefficient at incidence minus the zero-incidence value) with
theory 1s shown in figure 9.

An gttempt was made to evaluate differences in flow conditions
assoclated with changing the sting configuration. Hence, the results
of one overlap test condition for both stings at an sngle of attack of
gbout 16° have been compared in figure 10.

A series of additional tests were made to lnvestigate the effects

" of artificial roughness added at various discrete locations on the body.
The data for a representative phase of these tests are summarized in
figure 11.

Aerodynemic Coefficients

The section normal-force, axial-force, and side-force (resulting
from asymmetrical separation on the leeward side of the body) coeffi-
clents were obtained from integration of the pressure distributions and
are pregented in figure 12, The 1ift and drag coefficients have been
obtained by resolving the normal- and axial-force coefficients along
the appropriate axes. In all cases, the contribution of skin frictiom
is neglected inasmuch as the coefficients have been obtained from pres-
sure measurements., These experimental coefficients have been compared
with inviscid theory (refs. 3, 21, 25, and 26) and with celculations based
on the viscous-cross-flow concepts discussed in references 5 and 11.

In calculating the cross-flow sectlon coefficlents, the ideas of refer-
ence 5 were followed in that it was assumed that a viscous-cross-force
contribution to the 1ift existed when the theoretical radial pressure
distributions indicated an unfavorable pressure gradient. The values of
the section drag coefficient of a circular cylinder for cross-flow Mach
numbers in excess of 0.4 were obtained from the results presented in
reference 11. No effect of finite cylinder length was taken into con-
sideration. Since the results of the cross-flow concept depend upon

the cross-flow Reynolds numbers, the magnitudes of these values are pre-
sented in figure 13 for several representative incidence angles.

The data of figure 12 have been plotted in terms of normal-force,
axial-force, and side-force loading distributions in figures 1k to 16.
These data have been integrated to yleld over-all body coefficients
which are shown in figure 17 as & function of angle of attack. Two sets
of pitching-moment coefficilents have been presented; one set represents

o 5 =
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the pitching moment of the normal forces, ag is customary in pressure
investigations, and the second set presents the pitching moment of the
normsl and axial forces. ©Since the effect of the axfsl forces is small,
only two polnts are shown. The centers of pressure &f the normal forces
have been specified in terms of fraction of the body length behind the
apex. Centers of pressure are shown for these date only for sngles of

attack of 8° and higher. Below 8°, precision limitations on the reduc- . __ .

tlon of the data introduced excesgsive scatter so that significant -trends
were masked. An indicetion of the center-of-pressure locations in the

low angle range can be judged from the experimental date of reference 16  _
which are shown 1n figure. 17 to supplement the present data. N _ .

DISCUSSION o

Agymmetrical Pressures

The most striking feature indicated by the basic. data (fig. 4) is
the asymmetrical distribution of pressures_(with respect to the plane of
incidence) over the leeward side of the body for the higher angles of
attack. The extent and magnitude of the agymmetrical flow regions corre-
gponding to these pressures are functlons of angle of attack and station
along the body. Over the forward half of the body these reglons occur
initially at an angle of attack of about 160, and with increasing inci-
dence broaden rapldly to extend over the entire leeward side of the body
by angles of attack of about 28°. Farther rearward, these asymmetries
occur at progressively lower angles of attack and extend over larger
regions of the body as the base 1s spproached. Though the data of the
last two stations (0.951 and 0.999) indicate, quite consistently, these
reglons extending around the body radially for angles of attack as low
as 2° or 49, it should be noted that the magnitude of the differences in
pressures at corresponding radial position on opposing sideg for these
angles is small and epproaches the experimental accuracy (a value of
£0.01 in pressure coefficient). Furthermore these date may be affected

by the presence of the sting.l Although the sbsence of experimental e

data at some critical redial locations together with the sbsence of
visual flow studles precludes a more tangible discussion of the limits
of these asymmetrical flow boundaries, 1t 1s clearly evident that the
occurrence of this phenomenon is qualitaetively significant, and for
practical configurstions may be of prime importance in the evaluation of
the characteristics of 1lifting surfaces located In these flow regions.

lThough the influence of the sting on the results remains, in
essence, unknown, it can be concluded from figure 10 that the change in
sting configuretion from straight to bent had no significant effect, at
least for angles of attack of about 16°.,

G ONEPDEIEMEL
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The nature of these asymmetrical flows is further evident in fig-
ures 5 and 9. For example, on the side of the body @ = 90°, 270°,
(figs. 5(b) and 9(b)) and leeward 90° < g< 270°, (figs. 5(c), 9(c), and
9(d)), the axial distribution of pressures at corresponding radial posi-
tions 1s erratic, being conslderably different at an angle of attack of
36° than at 12° or 20°. It is to be noted that the agsymmetries of the
flow are not, at least up to an angle of attack of 25.50, associated
with a detached shock at the nose of the model. The value, 25.5°, for
shock detachment has been conservatively estimated on the basis of shock
detachment for an unyawed cone whose gemispex angle is equal to the sum
of the present semiapex angle and the angle of attack for shock detachment.

Since the flow over the leeward side of the body at these high
incidences is not relatively stable, slight tunnel gradients appear to
have a measurable effect on these data. This is evident in figures 5(Db)
and 5(c) where the leeward pressures change with model location in the
tunnel; whereas on the windward side (fig. 5(a)), however, there are no
measureble effects of model location. These results, showing the effects
of model position, may be indicative of difficulties to be anticipated
in correlating, quantitatively, high-angle investigations in various
facilities. .

Agymmetrical flow conditions have been previously noted iIn refer-
ence 13 from visuasl-flow studies at high angles and in reference 27 where
erratic rolling oscillatione were measured on a body-tail combination.
These oscillations (reported in ref. 13 and in e paper of limited circu-
lation) were traced to unsteady fluctuations of the leeward vortices
which, under certain conditions, were discharged aperiodicelly from each
side of the body. Although there was no regularity in the discharge
of the vortices, (when such a discharge did occur), the time interval
between reversals from side to side of the aperiodicelly discharged
vortices was noted to be of the order of seconds. Thus a pressure
measuring system such as the present (where lag is of the order of
minutes) would be expected to indicate a mean value corresponding to
symmetrical flow during such & discharge. The "one-gidedness" of the
data for the dlscrete angles of attack presented indicates that switching
or reversals of the vortices was not a prime occurrence at these angles.
However, for those angles of attack where the side-force coefficlents
become zero, that is, the angles where the coefficients reverse sign
(for example, fig. 12(e), station 0.714, o x 31°), it is indicated
that a rapid switching of the vortex pattern is teking place locally.

Whether this one-sidedness ls materially influenced by the tunnel
gradlents or model conditions is not definitely known. From the results
of figure 5, however, it is evident that traversing the model in the
tunnel and hence varying the gradients modifies rather than changes the
character of the pressure distributions. Furthermore, 1t is to be noted

ORI
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that, for the present tests, two sets of data were recorded for each
test condition with an elapsed time of from 3 to 5 minutes between
points. Since no significant differences were indicated by the two
gets of data, the present results are taken to represent a mean value
for an unsymmetrical flow. It might also be of interest to note that,
because of the test procedure, some question arises as to whether or
not the vortex pattern at a specific angle of attack would be the same
for each index position. The data shown in figure 4 indicate that the
pattern repeated, that is, the vortex nearest the body, appeared on the
game side for each index position. The reason for this 1is not known
gince 1t would seem that the disposition of the vortices would be unpre-
dictable and that the vortex pattern might assume the reverse position
during the course of the tests unless slight tunnel gradients were of
glgnificance in causing the repeatability of the flow.

A discussion of the mechanism of flow over bodies of revolutlon at
high engles of attack has been presented in reference 13. The analogy
to impulsive flow over a circular cylinder is pointed out and attention
is directed to the results presented in reference 28. In reference 28,
the development of flow over a circuler cylinder is presented from the
initial occurrence of the symmetrical vortex over the leeward side (as
found in ref. 13) to the breakdown of the asymmetrical vortex formation.

Comparison of Experimental end Theoreticel Pressures

Inasmuch as the present model has become practically a standard
test vehicle, considerable work has slready been reported comparing the
experimental and theoretical characteristics of the body. Repults are
presented in reference 15 for a Mach number range from 1.49 to 1.98
(including a Mach number of 1.59 and a Reynolds number of 29 X 106) for

Reynolds numbers from 28 X lO6 to 31 X 106, and in reference 20 for Mach

numbers of 1.52 and 1.98 at Reynolds numbers of 8.6 x 100 and 17.4 x 106,

Hence, the results of the present comparisons at a Mach number of 1.59

and & Reynolds number of 3.6 X 106 serve primarily to- supplement the
previously published results insofar as Reynolds numbér is concerned.

The experimental-theoretical comparison of the pressure distribu-.
tions at an angle of attack of 0° (fig. 6) clearly indicates the absence
of any marked Reynolds number effects on the forebody pressure distribu-

tion in the Reynolds number range from 3.6 X 106 to 29 X 106. Those
discrepancies which do exist are small and are probably not Reynolds
number effects. The absence of such effects on the forebody pressures
has been noted also in reference 20 for this body for a Reynolds number

range of 8.6 x 106 to 30 x 106, In order to comslder further the effects o

of boundary layer on the forebody pressures, the presént model was tegted

SO .
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with an extremely thick turbulent boundary layer (ref. 24) artificially
induced at the nose. Even for this extreme case, no effects on the fore-
body pressures were evident, the indication, perhasps, being the absence
of Reynolds numbers effects even far beyond the presently esteblished °
30 X 106 value. Though the forebody pressures are unaffected by a

change in boundary layer from laminar (Reynolds number of 3.6 x 106) to

primarily turhulent (Reynolds number of 29 X 106), there is a marked
decrease (fig. 6) in base pressure accompanying this Reynolds number
change. This effect of Reynolds number on the base pressure of this
configuration has been studied in detail in reference 29 and the results
presented therein substantiate the data of figure 6.

The same generalization concerning the absence of Reynolds number
effects on the pressures for an angle of attack of 0° applies to the
forebody pressures at an angle of attack of 6° (fig. 7) for the same

Reynolds number range of 3.6 X 106 to 29 X 106 For this comparison,
the deta from the Langley 4- by 4-foot supersonic tunnel have been
obtained either from the station nearest that specified (which is a
Lewis 8- by 6-foot tunnel station) or an average value of data from

two stations, one on each side of the indicated station. The agreement
between the two sets of data is good; and though the slight discrepancies
at the last station (0.951) might be attributed to differences in cross-
flow separation and hence a Reynolds number effect, it is to be noted
that discrepancies of the same maegnitude occur at the foremost station
(0.083) where separation effects are hardly the cause. As has been
previously established, in genersl, in references 15 and 20, the agree-
ment between the experimental and theoretical pressures (figs. 5 and 8)
in the low-incidence range up to say an angle of attack of 4° or 5° is
relatively good, with viscous effects confined to about the rear 10 per-
cent of the body on the leeward side. Further increases in angle of
attack progressively cause a deterioration in the agreement between
experiment and theory, where, as has been shown many times before and

is evident in figures 5 and 8, the leeward side is affected first and
the most. At about 12° (figs. 5 and 8), most of the leeward side is
affected by the cross-flow separation, the separation being so pre-
dominant as to render inviscid theory practically valueless in predicting
the flow. On the windward side, the experimentsl pressures appear, in
general, to be slightly more positive than predicted by theory in the
range of engles of ettack of 12° and higher. The incremental pressures
due to angle of attack (fig. 9) reflect the previously mentioned flow
characteristics.

It is quite evident from these data and considerable other similar
date that the use of any inviscid theory whether linearized or not, is
inherently limited in scope and that further sttempts to improve the
quality of the predictions, at least over the rear of an inclined hody
at high angles of attack, should be directed towards improved viscous

considerations.
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Artificial Roughness o e

Several simple.and relatively crude exploratory tests were msde to
study the effect of various types and locations of transition strips on
the pressures. The regults are plotted in figure 11 for aix axial body
stations. With the exception of those stations near the bage, which are
probably affected by the sting, no effect of axlal transltion strips was
noted at an angle of attack of 8°. At 12° and near the base at 8°, how-
ever, the addition of axlal transition strips appeared to cause "cross-
flow trensition" and hence delay separation over the bddy. This same
trend is indicated forward of the meximum thickness section for an angle
of attack of 16°. Rearward of this gsection, no consistent effects were
observed. The data showing the effects of a radisl transition strip at
the maximum thickness section were too limited in scope to indicate any
definite trends. There was a marked increase in base pressure with the
addition of axlal transition strips, a change which is opposite to that—
previously shown (fig. 6) for 0°. This reversed effect 1s, however,
quelitatively similar to results established in conjunction with the
tests reported in references 24 and 29. _ o

Section Coefficients

The integrated sectlon coefficlents presented in figure 12 reflect,
in general, the pressure-distribution characteristics indicated in the

preceding figures. At the foremost stations, the normel-force coeffi- . R

cients in the low-incidence range are accurately predicted by inviscid
theory, thereby substantiating the results previously established in
reference 19. The absence of any significant cross-fldw separation is
clearly implied by the comparison of the normel-force coefficients up

to 12° for station 0.024k, At stations closer towarde the maximum thick-
ness, the agreement between the date and slender-body theory becomes
progressively worse, the discrepancy being the inability of the theory
to predict the Increase in slope with angle of attack.  Aft of the
maximum-thickness section, a hump in the normal-force curve occurs
between 8° and 12° at station 0.618 and at lcower angle§ rearward. This
hump seems to be asscciated with the beginning of separation of the
cross flow over the body. The addltion of axial transition gtrips
resulted in a decrease in normsl-force coefficient at an angle of attack
of 129, an effect which would tend to smooth out the abruptness of the
hump. The presence of the hump limits the agreement between experiment
and inviscid theory to angles of about 4° or less at the rearmost
stations. The prediction based on the cross-flow assumption of refer- _
erice 5, while qualitatively improving the agreement over the mid and
rear sections of the body, 1s hardly adequate locally for angles of
attack in excess of about 8°.

——
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A similar type of agreement between the axisl-force coefficilents
and the inviscid theory is shown, as has been previously established in
reference 19, the largest discrepancies being evidenced at the foremost
stations. Such an effect is somewhat unusual in view of the previously
established deficiencies of the theory for the reasrward stations.

The side-force coefficients are presented for illustrative purposes
only to establish the magnitudes. The primsry influence of these asym-
metrical flows wlll be manifested when s 1lifting surface is located in
these regions.

Body Coefficients

A comparison of the experimentsl 1ift or normal-force coefficient
with theory (fig. 17) shows the usual underestimation of 1ift predicted
by inviscid theory with the general improvement of the estimate by the
application of the cross-flow concept of reference 13. However, even
thls approximation appeers entirely Iinadequate for angles of attack
much in excess of 8°. The absence of eny slgnificant Reynolds number
effects on the normal force, axial force (excluding base pressure),
and pltching-moment coefficient in the Reynolds number range from
3.6 X 10° 10 29 X 106 ig Indicated by the close agreement between the
data of the Lewis 8- by 6-foot tunnel and the Langley 4- by L-foot
tunnel. The experimental center of pressure 1s considerably aft of the
value predicted by the cross-flow separation; the slender-body theo-
retical location is ~0.7. As was the case for the section coefficlents,
the axial-force prediction was relatively good in the low angle-of-
attack range.

CONCLUDING REMARKS

A pressure-distribution investigation of & parabolic body of revo-
lution with a fineness ratio of 12.2 has been undertsken in the Langley
h- by k-foot supersonic tunnel at a Mach number of 1.59 and a Reynolds

number of 3.6 X 106, based on the body length, for angles of attack
from 0° to 36°. In the low-incidence range, up to 9°, a comparison of
these data with other experimental data on the same configuration indi-
cated the absence of any significant Reynolds number effects on the
pressures (except at the base) in the range from 3.6 X 100 to 29 x 106,
At an angle of attack of 0°, the pressures were well-predicted by
potential (slender-body) theory. In the low-incidence range, similar
agreement existed with the pressures on the windward side. On the
leeward side, however, the pressures were affected by cross-flow separa-
tion; the dlscrepancies between experiment and theory appeared rearward

ORI
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firgt, perhaps at about 5°, and progressed forward as thé angle of
attack was increased. At the higher angles, the cross-flow separation
became asymmetrical; the leeward pressures at corresponding radial loca-
tions were considerably different. These asymmetries were very pro-
nounced over most of the body for angles of attack about 16° and higher
but were observed for much lower angles at rearward body locations.

The data at the higher angles where the asymmetries occurred were
affected by tunnel gradlents in that differences, solely in the leeward
pressures, existed when the model was tested in different tunnel loca-
tiong. These differences are probably of secondary importance in that
they sppear to modify rather than cause the asymmetries.

With the exception of those stations near the base, the addition
of artificial roughness along the sides of the body had no effect on
the forebody pressures at angles of attack of-8° or less. At 12° and
near the base at 8°, the addition of artificial roughness along the
gldes of the body appeared to cause "cross-flow transition" and hence
delay separation of the flow over the body. This same trend was indi-
cated ashead of the maximum thickness section at 16° while no consistent
effect of roughness was noted gearward of this point on the body.

In the low-incidence range, the normal-force coefficient of the
body was underestimated and the chord force predicted reasonsably well
by potential (slender-body) theory. The center of pregsure was con-
siderably rearward of either the potentiel theory or the results obtained
from the viscous-cross=-flow theory. Though the cross-flow estimate did
improve the agreement with the experimental dats in the low-incidence
range, perhaps up to lO°, discrepancies of considerable megnitude were
found at higher angles. -

Langley Aeroneutical Laboratory ' N . .

National Advisory Committee for Aeronautics
Langley Field, Va.
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TABLE I.- PRESSURE COEFFICIENT DATA FOR PARABOLIC BODY

NACA RM L52G1lha

OF REVOLUTION (RM-10) MOUNTED ON STRAIGHT STING

NO TRANSITION STRIPS

(a) a=0
Radi
Station, dial angle, @, deg
x/L
90 180 270 360

0.02k 0.057 0.063 0.065 0.069
.048 048 .063 061 .057
0T 0h2 .055 .048 .063
.095 W) 052 Ol .055
.119 Ol2 .Ohil .02 .0k
.143 .036 .038 .038° .040
167 .032 .038 .036 .0ko
.190 .028 .036 .030 .036
.21k .026 .032 030 | amm--
.238 O | eeeaa .022 .016
262 012 .016 .010 012
.285 .010 .012 .010 .008
.333 o} .008 .006 .00k
.381 -.00k .002 . 006 -.006
128 -.008 0 o} -.008
476 -.016 -.012 -.010 -.01k
.523 -.016. -.016 -.012 -.01k
571 -.02k -.016 -.020 -.010
.618 -.036 -.032 -.026 -.032
666 | ammaa -.036 -.032 -.032
< Tk -.0k0 -.036 -.040 -.04k
. T61 -0l | aeaa -.0k0 -.048
.785 -0k -.0ko -.032 -.0kk
.809 -.0k0 -.032 -.032 -.0kk
.832 -.048 -.0ko -.036 -0k
.856 -.048 -.038 -.038 -.040
.880 -.040 -.036 -.032 -.0k0
.90k -.030 -.032 -.032 -.0hkk
.928 -.022 -.016 ~,030 -.030
951 -.018 -.016 -.024 -.02k
1975 -.016 -.016 ) --018 -.020
.999 -.012 <012 | eeme- -.020
1.000 -.012 -.012 -.008 -.018

W



TABIE I.- PHESSURE COEFFICIERT DATA FOR PARABOLIC BODY

OF FEVOLUTTON (RM.10) MOURTED CN STRAIGET BTIRG

RO TRARSTTION STRIP - Continued

rs

{b) o=1i,00

Radiel engle, @, deg
Sta't‘.iun‘,
/L
13.8 | 268.8 | 43.8 | 73.8 | 868.8 | 103.5]| 118.8| 133.8| 163.8 | 178.8 |193.8 | 208.8 |223.8 | 253.8 | 268.8 | 283.8 | 298.8 | 313.8 | 343.8 | 358.8
0.02h |o0.07h| 0.068] -—=un 0.062 | 0,058 | 0.0%6 | 0.0%4 | 0.054 o.gﬁ 0.0% o.gz.g 0,054 [0.076 |0.06% [ 0.066 | 0,070 | 0.068 | 0,008 | 0,072 | 0.07D
Oh8 ,068| 060| -—---| .062]| .0%| .036| .ofe| .0%4) . Oh8 |, Obh | 05| 05| 088| 060 .060| .066| .066) .06k
LOTL | 056 .0m|0.0%| .035| .0%| .0%0( .oM8| .050| .oh0| .oho | .0k2| ,036| .oke] 05| .0h8| .00 ] ,0%8{ .0& | .0%6| .0
.065 | .056] 05| .05} .0%| .0%0 | .0k6| .obh| .okk| 038 | .03%| .038] .03G6 | .oh2| .oMk| ,ouk| 090 | ,0h8| .05k | --w—- 052
119 | .0%6] .0%h .g& O8] ohh| .oke| .0h0] .OMQ| .03%| .032 ] .03%] .028 | .038| .036| .036] .oke| ,038| .oh6| --—-| .08
L83 { 048] .ok6| . LOlo .oko| .038| .o3e| .03 .030( 028 .030( .02k | .030 | .036]| 036 .042| .o48| .ok | -aee- .Ok2
167 { .ok8| .ou2| .ohkh| .0LO| .036| .036| .030| .03k| .028| .028| .o0p6| 024 | .030| .03%{ .036| .00 | .038| .obk | .ou6| .040
.190 Ok ,038| 0% | .038| .03k| .032| .028| .0%0| .02k | .o2h | .o2k| .020 | .028| .032| .032| .036| .032| .038| .038| .038
.21k | .oke| .036] .ok | .030]| .030| .030] .o2hk| .0p8| .00 | .022 ] .omk| .016 | .0e2 ; .038| .036
.238 .032| .o2h| .0281 .oee| .018| .018| .o1k| .018| .014 | .022| .0o1h| .008 | .016) .018| .01k | .oz2| .018| .o2k| .030| .o26
062 026 L018f 024 020} ,016| .018] ,010( .01k| 008 | .00 .010| .006 | .01 | .006]| .012| .ozk| .016| .02k | .020| .020
,285 | .oee| .ou6| .02 | .018| .012| .014| .008| .020| ,006| ,008| 008 .006| .012| ,006| .01k | 020! ,012| .o20| .01k| .01k
.330 .016| .008| .008; .00h| o004 | .002|-.002] .00Oh| .002) .00k | 0060 .008 | .010| .,006| ,012| .c08| .012] .012] .00B
.381 008 .002| .006|0 [0} 0 ~.008 | O, 0 0 002 |0 006 | 004 | O .o08| .ook [ 008! .006| .002
428 1 .ook{ -.00k| 0 ~.002 | -,00% | ~.002 | ~,008 | -.002 | -,004 | ..00k |-.002|-,008 |-.0c2 |-.002 | -,002 | ,002|-.0041 .002| .0c2loO
476 | -.008| -.012| -.008 | -.012 | -,00% | -,02k | -,018| ~.018 | -.018 |-.018 {-.016 | -,020 |-.01% |-.01k4 | -.016 | -.006 | -,012 |-.00k | -.020 | -.010
.53 | -,008| ~.022| -.006 | =.016] ~,016 | -,026 | ~,020 | ~.018 | -.016 |..016 |-.01k | -,018 |-.014 | -.006 | -.008 | -—-= ] ~.006 | -.006 | -.010 | -.008
51 | -.012| -.000 | -.016 [ ~.022 | -,02k |-,024 | ~.028 | -.022 | -.022 | -,08h |-.002 | ..028 |-.00k [-.016 | ~.016 | ammmm | -.000 | cmvem ~.018 | -.018
618 |.-.020| -.032| -.024 | -,03k | -,032 | ~.032 | -.036 | ~.0%0 | -.032 |-,032 |-.032 | -.036 |-.030 |-.030 | -.0%% | -.02h | ,0%0 |-.024 | -.028 1 -.028
666 «,036 | ~,034 | -,034 | -.036 | ~,03k | -,036 | -.,086 |-.0%h -.og: =032 |-.032 | -.03k | -,028 | -,036 | -.032 | —==-m | =ommm
.74 |-.032| -.004) ~,036 | -.080 | -.0K0 |-~.038 | -.082 | -,036 | -.038 | -.0k0 |-.038 | -.042 [~.038 -.038 | -.0he | ~.0k0
.T61 | -~.038] -.046| -,038 | -.0h2 | ~.040 | -,038 | -,08k | -.036 | ~,0k0 |-.038 |-.038 | -.0h0 |-.038 =040 | ~,0h6 | -, 0k%
-85 1-.038! —ou81..0381.0hot-0b0l_ 038102l .0361-,0381-.038 |03k ]_,0bo 1,030 1032 '_,0361-,030-.0801-036 - ohé!_ oLk
.809 |-,050]| -.0k2 | -,000 | -.036 | -.0%0 }-,03% | -,034 | -.032 | -,03B |-.036 |-.03k | -,036 |~,030 |-,034 -.gag =032 | -.040 [-.036 ]| -.038 | -.0k0
.83 |-.0h2] -.043 | -.08% | -0k | -, 0hk 7.0k | ~,08% | -,038 | -.038 | -,036 |-.03% | -,000 |-~.034 [-.03k |-. -.032 | -,0%0 | -,036 | -,0h2 | -,0L4
056 | ~,08k| -.048 | -.086 | -,088 | ~,046 | -,042 | ~, 0%k |'-,038 | =,038 | -.036 |-,036 | -.0h0 [~.034 |=.038 | -.0h0 | -,03h | ~.0L2 | ~,036 | ~mmm- -0l
880 |-~.040 | -.046 | ~.08% | -.0h2 | ~.08L | -.0k0 [ -.082 | -.036 | -.036 |-.036 |-.03% | -.038 [~.03h |~.03h | -,080 [ ~,032 | -,040 |-,036 | wnmm- | -,0k2
.90k | -.038| ~=~--| -,0h0 | -.040 | ~,036 | -.038 | -.080 | -.03% | -.036 |-.032 |-.030 | -.03% |-.032 |-.03% | -.038 | -.032 | -,038 |-.03% | =n—u | =.080
.028 |-.,036| -.036| -,036 { -,028 | -,028 | -,026 | -.028 | -.02k | -,0%0 |-.030 |-,028 | -.032 |-.030 | ~.030 ] -.036 | -.032 | ~.0368 | -,03% | -.034 | -.0h0
.951 |~-.036{ -.,036 [ ~.036 [ -.034 | -.030 |-.030 | -.03% | -.026 | -.030 |-.088 |-.028 [ -,032 |-,030 |-.03% | -.038 | -.q34 [ -.0k0 |-.036 | ~.0% | -.0%0
9715 |~.036| ~.036| ~.036 -.ogt -.036 [-.03% | -,034 | -.030 { -.030 |-.028 [-.030 |-.036 |~.03% |-.03k | -.038 | ~.03k | -.040 |-,036 | -,036 | -,040
.999 |-.082 | ;mu-e -.Chk | -, ~.0U8 | -.0h6 | -,048 | ~,0L8 « 0l | -,0h8 | -.0k0 | _.o4k | -,0h0 | -.0k2 | -.0K8
1.000 |-,0h2| -,046) -.06 [ -.OM5 | -,0%0 [-.046 | -,0% | -.0L48 | -.0k2 |~.02% [-,0b2 | -.OM8 (-,0k6 |-.0h2 | -.0M4 |.~,016 ] -.042 |-, -, 042 | -.048
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TARTE T, - PEESSURE CORFFICTENT DATA FOR PARABOLIC BOTY
(F REVOIUTION (RM-10) MOUNTED OF STRATGHT STING

RO TRANGITIOR STRIPS - Continoed

(e) «=g.00
Radiel angle, @, dex
Staticn, angle, @, deg
x/L
7 |22 |37 | = |61 |8 |97 |12 | 127 1h2 | 157 | 17e | 187 |20 |21y | @32 | o7 |26 o717 (292 | 07 | 322 | 337 | 3%
0,02% |0.078(0.080|0.072 | «mmuam 0.060[0.0600.052(0.052[0.048|0.048 |0.046( 0,058 ]0.048 |0.048 [0.048 |0.066]0,058 (0,064 10,066 |0.072 [0.074 | 0. 100] 0. 084 |0.080
088 | 00| .076] .088|-—--| .058] .038] .0%| .0%( .okS| .0L6| .ok6| .038] .0l0| .olh| .oho| .OM4} .OMBJ .0%2] .05h| .064| .06k| .07 .0T6| .0
bT7L | Lof0| o6kl .058(0.086] 048] .o%| .0h8| .ok8| .okk} .oko| .0bo|-.032| .032]| .032| .030| .034| .0MO]| .0%0] .o%4| .06k | .08k| .0 .o76| .06k
c9s | o561 .o6e| .038| .o5e| .0b8| .0%0| .obz| .oukl .036] .ol .o3ul .032] .030] .032| .0301 .01 .036| .obk| .ok2i 0%l .om!| 0%l .euloo—-
119 | .o5n| .oge| .060| .o%e| .ou8] _ok6| .oho| .038| .032| .032| .032| .026| .026| .028] .02u| .028| .o3%| .o32] .o3k| .obk|..cki| .o%| .0=8[-----
.1h3 [ .0b8| ..0%6| oee .048| .ghz] .oko| .03%| .03%| .028 .018] .02k| .022| .020| .02h| .020} .o2h| ,028| .che| .032| .okk| .ose| .o%0| 0% |ewca-
167 | Jouk|. 0% .oh8| .obk| .oug| .038( .032| .032| .o2h| .018| .026| .0z0 .018| .02=z| ,020f .024| .028| .032| .032|-.0k2( .0RL| .0™| .056| .0%4
.190 | .ok2| .0%0| .ouk| .oho| .036] .o34| .028| .028| .ok .o20| .o2k| 018! ,016| .o20| ,016| .020( ,0o4| .026| .02B| .038] .036| .ckg| .oig| .okg
214 | .oko| .ok6| .oko| .036) .03h} .028| .o24| .o2h| .016| .016| .020| .01h .012| .018| .012| .020| .024 .oké
.238 | .030| .036| .030| .02k| .020} .016| .012| .012( .008] .010| ,010| 006} .00B8| .008| .008| .010( ..012| .01k| .010| .02k| .02k} .028| .028| .036]
262 | .osk| .030|. .026] .om2| -018] .014| .012] .012| .006/ .008| .008| .co2| .00%| .ook| .poe| .008| .012] .012| .008| .o22] .020| .o24| .o2u| .03%0
285 | 018l .026] .020] .0e0| .012] .012| .008| .008| .ooM| .ook{ .oOL| .002[ .00£( .006| .0O%| .006| .00} .,012] 0101 .om0| .018| .o201 .00l .o20
.333 | .012|-.020|. .010] .006| .002|0 -.00k|o -.006| -.00h [-,006|-,003(-.002 | .oozf0 | .o02| .006| .006] .002| .012] .010| .0a%) .026| .018
.38L | .ook| .012| .oOk|- .ggt 0 .002|~.006}-.002 | -,006! -,006 -.(o& -.002 |-.00k o -.002 [0 .mo -.002].,008{ ,008| ,008] .010| .012
N [ BT e, |- .00k - - - -.p06|-.012) - -.006(-.010 |-.014 |- .Go8 |~.012,|-.0084 - .00 |- .0b& |-.008 |0 - “|-.002/0. . |o .| .008
' 46 |- -f.ﬁ E.bm -.010 -.ﬁ -.oﬁg ~.026 |-, 028 -, o -3833 -.018| -.020 {~, 020 l: gﬁ -.022'[~.020§-.018 -.Ogg -~ .018]-,008i-,008 | -.00k| -.do6|~.006
.3 |-.008l0 - | -.012|-,012|-.02k|-.020|-.020]-.01&| -.02k | ..020:[-,016| -, 020 |-.020 |- .016 |- ,022 |-.018f .01k |- .004 |-.010 |---—] .00k |-.008| -.008|-.006
/571 [-.018[-.010| -.020|~.020]~.022]-,006 |-.028|~.028 |~.008]-.028 |- .04 | -.026 |~.028 |-.02k |- 028 |-.028(-.026 |- .020 |-.020 -.012 -.01k
:+618 |-,008(-.020|~.032| -.030|-.03k| -.038|-.038]-.032| - .036| -.034]-.030| -.032|-,036 |-,032[-.036 |-.034]-.032|-.036 |-.038|-.c28|-.030 | -.028| -.030|-.026
666 |-.036|-.028 ----- -.034|-.036]-.038}. ,0h0|-.034|-.038] -.036|-.03%|-.034 |-.038 |-.03k |-.036 |-.036|- .03k |-.036 |-.0l0]-.03 [-.038 | - .036] - ,036 |-
LT | -.080]-.036) -.0h6| - 0k |- 0k |- Okt |-, 0h2 |-.0h0|-.Oke| -.0k0 {-.036] -.038 |~,0k0 }- .0kO|-.0ka |-.0k0 |- ,0ko . -.0hk| -.okk|-.0%2
- 76 |-.050|-.0k0| -.058| -.0kk| - ok2|-_0b8 |~ . 0kk |~ 080 (- Obe|-,0k0]-,036]-.040 |-,0h0 |-.040 |-.0%0 {-.0k0|-.038 -.Olk| . 0h6|-.0n8
- =050 - 0ha) - .0 52| - Dkl o T . - -. -0h0|-.036) ~.036 -0 |- 037 |-, [0364~.084] (- .p36 . 04G] - .03l - .ok | -.Of] - -.0h8
R i e R e R e i e R e e e
.B32 |~.0h8|-.0kg -.05| -.0hB8|~.Ck8| -.0%0 |- .Oh8]-.Che |- .04k -.080 |-.034]~.038 (-.036 |-.032 L-.0k0 [-.038]-.036 |- .00 L..042 |-,03k|. 082 |- .0kD| - .0kk |-, 08k
856 |-.00|«.0k8 ~.0%| -.0%0]-.052|-.0% -.048]-.042 [~.0k4 | ~.0h0 |.036]-.036 ~,036 }- .03k |-.0b0 |-.038]-,036 |-.0k0 |- .0k |-.036|-.04k |- .okk| -.086|-a—
800 |-.048]-.0h8 -.0k8| -, 0k&] 088 |-, 0h8 |-, 0h6]- 0h2 |- Ok2|-,0h0}-.03k]-.032 [-.03k |-.032|-.0%0 |-.036]-.036 |-.038.|- .0k2 | -, 036| -, 08k |- .0k0| - .04k | —camu
.90k | -,048] -.0k0|.~=-==| - .OkM|-moaz |-, 042 |- OBk |~.0k0| - .02 | -.038|-.030]-.030 |~.028 |-.028 |.,036 |-,036[-.034 |-,038 |-.0L2 |-.036|~.040 |- .0k0] - O8N | oo
.928 | ~.0hk| -.0kof -.0k0! -.0h0|-.CH0 |-,032|~.032[~.030]-,032|-,028}-.018|-.0ck |-,028 |- .02k |-.032 | -.036] -.03k |-.036 |-.0k2|-.036 [-.040 | - .0ko| - .0h2 |- .00
.51 |-.0%6] -.ako| -.080) -.00|-.0k0 (-, 03k -, 034 [-.03k}~,036|-.028]-.022|-.026|-.028 {-.026 |-.03% |-.036 -.oah -.036 |-.0k2 [-,050 |- .ok | - ok |-.046|-.040
9% |-.0h8| -.ohk] - Ol - Obki-.chk |- 0ho |- Ok |-,0827-,034},008 j-,020-.02k |~,026 |-.026 |-.036 |- . Okk |~.0k2 |- ok2: | .okg |-.0h0 |-, OMk | - .08k - 086|038
.999 |-.088{-.08| ~—--! -.08%|- o8k [-.088 |-,088|-.084-.080|-.076 |-.0 |-~ - -|-.076 |-.080]~.070|-.0m|-.07|-.012|-.076
1,000 |-.050| -.090| -.088} - .086| ~. 092 | ~.0%0 | ~..092 {086 —.058 | ~.086 | -.088| -.088}-,092 |- .08k |- 088 |-.086]-,086 |- .08 |- .086|-—wei-.076|-.O0Th|-.0T6|-.00h
L LY L]

<]

b Tenio— e
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TABLE I,- PHESSURE COEFFICTENT DATA FOR PARABOLIC BODY
OF HEVOLUTION {RM-10) MOUNTED ON STRAIGHT STIMI

RO TRANSTITON STRIPE - Continued

{(d) w = 3.00

Radinl engle, ¢, deg

P e

9.7 39.7| .7 99.7 | 11k.7 | 129.7 | .7 [17%.7 | 189.7 | 20k, T | 220.7 | 234.7 279.7 [29k.T | 309.7 | 32h. 7 | 354.7
0.086 0.0Th | ————- 0.0%0 | 0.08% | 0.0k | 0,040 {0,080 [0.0%2 |0,042 | 0.0kk | 0,0% 0.066 |c.07 |0.0f0 |0.100 | 0.0B8
.078 oy - [— L% [ .ouk | ok | Jou0 | Lo32| 032 ] .o3k| .032| .036 0% | 08k | o | LomB| .08
068 .060 10.050 LOhé| ,0h0| .0k0o| 034 | 024 | .02h | .02h | .026| 028 .05 | 08 | .068| .076| .0mR
066 060 | .ok8 .0ho | .03%} .030 | .ce8 | .oee| .02k ] ,026| .026( ,028 LOhk2 [ 05| 058 ] 06% ) —a-
L0680 | .068 | ~mmmm 048 036 .032| .028| .oe0 | .020 | .020 | .020| .020 | .022 032 | .olk [ .ok8 | 0856 | —mrm-
056 | 068 | aemae L0bl 001 .006) 000l L0161 .00k L0061 .006] .016] 016 o031 .olh | obR L oo | ool
05 .0%0 [ .oh0 026 .02h| .o20| 016 .01h| .01k .01k | ,012| .018 L03h | .ok | ,onB( .0 | .066
.om o8k | 034 LO22 ] L016] 016 012 .010] 010} .012; .012) .01 0281 036 .0h0 | 06| .0m
.0h6 Oke | 032 LB 016] .00B| 012 .010| 010 | .010| .008} .012 a .0

0h2 030 | 020 ,008) ,060| .ook| .00h| .002] .,002] ,00h| ,00h] .002 012 ) 024 | .020| .026| .oko-
.03k 024 | L0165 3| .oos o .00g |-.002 |0 o020 .002 L006| 020 020 | .024k]| .03
026 .016 | .01p 002 ] L0021 -.002 {0 -.002 |0 002] .002 |0 0107 ,020| .018| 016} .020
020 .008 |0 ~e006 | -.008 | -.008 | -.00B | -.006 | -.006 | ~.00% | -.004 | -.00% 002 016 .c0B| .012| .o20
012 .00k | -.002 -.008] -.010 | -.010 | -.008 | -,006 | -,006 | ~,004 | -.004 | -,006 -.008 | ,008] .o0h| ,008] .c12
.010 -.008 -012) -,012 ~.01k | -.012 | ~,00k | -,012 { -,022 | -.015 | -.012 -.008 |0 -,00k | ~,00L | .00B
-.00h ~.014 | -.018 -,092 | =,024 | ~,02h | -,02h | -,02h | -,002 | -.022 | ~.02k | -,026 ~.020 | ~.010 | -.01k | -.008 | -.00h
- .00k -.01k | -.018 -.02h | -.024 | -,00k | -,02L [-,000 ] -.015] -,020 | ~,000 | -,024 =012 | e -,008 { ~.01%4 | -.006
-.01k -.02h | -.008 -.032| -.032 | -.028 | ~.030 | -.026 | -.028{ -.032 | -.0% =022 | muemm o018 | mmm=— -.012
-.026 -.036 | ~,0k0 -,038| -.036] -.036 | -,034 | -.03k | .,036| -,036| -.03% -.0h2 | -.032 | -.036 | -.036] -.024
-.032 [ -.030 | wmmmn -.0bk ~.040 | -.038| ~,038 | ~.0h0 [ ~,036} -,038 | -.036( -.036] -.03k -.0h2 [ -,036 | -.032 | -,042] ——~m-
~.0k0 -.0%0 | -.050 -.086) - 0bh | - .08k | -,04% | -,040 -.038] -,038]| .04 | -.04% ~.0%0 | -.0L4
~.0L6 ~.05% | ~,096 - 0k6| 046 - 0M6 ¢ -,082 | ~.0b0 | -.038 | -,038| -.040 | -.0%% - 0%} -.0%0
~.0h6 -,036 | -.056 -.046 ] -,046] =04k | -,040 | -,036) -.036 | -.032] -.036] -.040 ~.04k | - 040 -.gEg ~.0% ] ~.050
-.0hb -.0%0 | -.ck8 -.046] -.038| -,035 | -,034 | ~.032 | -.030 | ~.028| «.032 | -,038 -.0h6 | =040 [ -, ~.0h8 | - Okk
-~.0k6 -036 | -.056 ~.048| -.048] -.046 | -.038 | ~.032 | -.030 ] -.032 | -.036]| -.0k0 -.0h6 | -,040 | ~,088 | ..0k8] -.086
-.OEDB ~.060 | -,0%8 -.0% | -,0h8| ~,046 | -.038 | -.032 | -,030 | -.032 | -.036 | -.0LO ~.0h6 | -,04h | -0 | «.0%2] cnem
- -.0% | -.0% -.0h6|( -0k | ~,038.[-,030 | -.028] -,026| -,032 | -.038 -.046 | -.042 | -.0m | -0 | wmvtr
086 | <.OLB | ccmmn -0 -.04%0| ~,038 | -,026 | ~,026| -.026 -.086]| -.028] ~.036 -.046 | -.082 | -.0m | -,0%2 | —meu
-, 0kl -.05 | -.048 -.036| -,028| -.026 [ -.018]~,018 | -.018 | -.020 | -.02k | -.032 ~.045 | ~,0h0 | -.0%0 | -.052 | -, 0k
~.088 -0 -.04B -,038| +.028| ~.026] ~,000 | ~,0R2 | -,020} -,002 | -.008] -.032 -.048 | ~.0kk| 0% | ..0%2 ] -.0bL
-~.048 - -.0hb -.042| -,028] - 02k |--,020 | -,018( -.,020 | -.022 [ -.028| -.032 -.0%0 | ~.08k | -.05%2 | -, 096} -.0U8
~.099 | ~.200 | =~e-n -, 10k -.107| -.088] -,080 | -,080" -,105 | ~.096 | -. - -.088
-, 109 =19 -.a20 =129 | -.12% | ~127) -.106 | - .117| ~.207] -.128] -.129 | .12k = A17 |} meee -117| 1281 -.092
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TARLE I,- PRESSURE COEFFICIENT DATA FOR PARABOLIC BODY

OF REVOLIFTION (BM-10) WOUNTED ON STBAIGHT STIRG .

NO PRANSITICN BIRIFS - Continued

(e) a=1h.00

281 | 266 | 311 | 326 | 31 | 356

E
R
E
-8
3
3
&
=

116 | 131 | 186 ] 161 | 176 | 191 | 206 | 221 | 236 | 251

g

§egg | &
BES

=3

2

o

EX

'O 0

]

2

0.02% [0.096]0,092]0.080 |~—n--|0,060]0.05%|0.0460.040(0.0350.032 0,034 0.0380.0360.03% |0.04C (0055 0.04%6 0 0.08310,07h 10,09010, 0,10010, 10k
. -0%0| .090| .076|~=m=- .056| .0 .036| .o3| .032| .030( .02k| .028| .026| .028{ .030| .C3h 097
.07 | .08| .0Bo| .068|o.06:| .0%0) . . 018 0% .o06e| Jo7k| .08 08k

.034| .03h| .028| .028| .o20| .020( .01B| . 022|026
.026| .026( .020| .o22| .020

35RERBESEEE

095 | .o .076| .o&k| .060( .0h6| .

119 | om0 076|~—--]| .060| .OM6} . .0g2| .022| .018| .016| .016| 016} .012| .01k| .016| .020( .024| .032| .Ch2| .O%A| .OGL]| LOTO|-~---
143 | .066| .OT0|-—-=] .096| .0hO| . .0186| .014| .012| ,012| .012| .010| .008| .010| .012| .Gk | ,02k| ,032| .o0h2| .0%| . (o)« [U—
o12| .014] .012| .o12| .o12| .o10| .008| .012| .010| .0Lk| .022| .032| .oh2| .05%{ .062| .070| .02

190 | .0&2| .080 . 028] . . ,008| 0101 .008| .010} .008| .008| .00k| .010| .008! ,010( ,018| .028| .03k | 6| .03 . .06k
036| 06| .0u6| .Okh| .028 .006| ,006| ,008] ,008] ,006] .008| .00k .006[ .00B) 010 P el v S 060

o2
038
. aze
.167 | J062| 066 .g& .052| ,036| .030
. Ohly 022
218 058] . O4o| JOha| .020) JO20
648 “008

006

ook

068

.£38 | .08 o34| .030| 016 L0060 o} o -.00% [-.002]0 -.004 0 o 0 .00k | ,008| .020| .02k| .oko| .OMk[ .0%e
262 | .oh2| .ok2| .028] .028| .012 .002 |-.00k | -.002 |-.002]-~.002 |..,00k | -,002 |-.006 [-.002|-.002 |0 .00k | 002| ,018| .0me| .038| .oko| ,Ohk
.285 | ..032| .p32| .020| .022) .008 0 -.006 ] ~.006 |- .00k | -.00%4 |-.004 |-.bo2 [-.006 |-.002 | -.002 |-.002| .00%| .006| .018] .020| .03k .O34| .030
333 | .026] .02k .012) .012]-.002|-. -.012{-.01k|-,01% |-.010]-.005 |-.008 1 ~.00% | -,008 |- 006,008 |, 0041~ ,00% o el 012] 026! (028! .030
. .018| 018! .008] .006|-.006|-.n10[-.012(-.016|~.010 |-.012]-.010 |-.00% |-.006]-.€10 |-.008 |-,010 |-.010|-.010 |~.006| .cOk! .006( .020( .020| .O22
428 | .06 .012{0 0 -.01%{-,012|-.016|~.020|~,016|-.016|-,014 | -.014 |-.022|-.016 |-.018|~.018 |-.018|-.016 |~.010 |- 00k |~ 00k | ,010| ,012{ .016
b6 | ot |-.012)-.008)- -.028|-.028%-.0301]-.026{-.0e6 | - 02k [-,022 [-,02G |-.02B |-.026 [-.02B |-.030 |4.028 |- 025 ~.Qlls|-.012 . .002| 004
23 | L0020 -.012 }-.010|-.022 | -.¢=8| - ,028]-.052 | -,026 |-.026 | .02k [-.020 |- 020 |- ek [ 006 |- 026 |- 026 |- 016 T- .016] -~~~ 1008 |- -.o02i0

.5TL |-.010(-.012 '-.og -.020|-.030|-.036)-.036]-.038(-.034 }-.032 |-.028 |- .026|-.024 |.,03k |- .032 |- .03k 1~.036
618 ~.036 }-.032 [0k | -, 058 |- Ok |- 0kE|-,0h0 |-.038(-.032 [~.032(-.032 |-.080 [-.038 - . 042 |0k
666 {-.030]~,030 [~=-=- -.oag —.O8lt|-,048 |- Ok |-, 048 F..080 |- 0ko|-.032!-.032(-.032|-.038 |-.034 |-,042 |-.046
. . -.0%4 |-, 0%(-.0%2|-.0%2|-.040 |-.040 |-.032 |-.03k [-.032}-,038|-.038 -.ph2 -.0%

-.0h6 [ .056 [-.048 (- 05 |-.0% | -.05k |-.0%0|-.038|-.036/-.03% |-,03k [-.034 |-.036|-.034 |-.0h2 1-.070
785 |-.oh6]-.on8|-.058}-.050|-,05 [-.05k | - .05k | -.0l8]- .03k |-.032|-.030|-.036{-.030 | -.030 |-.030 |-.032 |-.0LG

! aog .46 1-.ob8 |-.053 |- .08~ . 0if-.d50 - 0 |- .ohG| - o0 |- .be8] - . bk | - .28 - loeK | -. 026 |- 030] - .03 | - ok6
832 1-.0481-,054 1060 - .080]- .060] - 058} - 0581~ om0l .038)-.032 -,028 ] - ,008{ -0k | - 008 ..030}~.036]-.048
8% 1-.0%|-.05]-.060 |-.06k f-.062 [-.058] -.056 -.gﬁn -.038(-,032|-.028|-.0287-.02k |-.028 |-.030 }-.036-.,048
680 }-.050 |-.0%5}-.060 |-.060[-.060|-.0% |- .0 |- .0kB|~.03k |-,032|-,026 | ~,02 |~.020 -.026 |-.028 |-.032 |-.0%
o0k |-.0k8]-.056 [-=mm-- O | e ~.0%}-,0k8[-.038]-.0%0 |-.028]-.022 |-.016 |-.018 -.024 |-,026 |-.032 |- 042
328 1-,0481..0521-.0%2 [-.0%0=_ 0481 ohot- 030 1-.024 1,014 1-,016 1,008 L 0081 010 1. 000 1,000 1028 -036
.95 |-.0%0|-.0%{-.052 |-.088]uaua -~.0k2|-,028|-.022|-,018 |-.016|-~.010 |-.016 -.016 |-.022 | -.026 |-.028 |-,036
97 |-.0%|-.0%2{-.0R |-.086 - -0k |- ,008(-,002}-.018 |,016|-.012 |-.012 [-.016-.022 {-.02} |-,028 |-,036
.999 [-.096]-.102 |~--—- - 308 }—-~-|-.10%|-.080|-.082[-.p82 [-.080|-.062
-.1351-.13al- 106 |- 1251 - 1301~ . 129] - 125] - 122 |- 122 |~ 123 ]~ . 13k
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TABLE I.- PRESSURE COEFFICIENT DATA FOR PARABOLIC BODY

OF REVOIDTION (RM-10) MWOUNTED ON STRAIGHT STING

NO TRANSTTICN STRIPS - Continued

(£) a=6.07

Radial angle, ’, deg

Sta.‘l'gion’
12,3 27.3 | 2.3 | 57.3| B87.3|202.3 |117.3 | 132,3 |1%7.3 | 177.3 |192.3 | 207.3 | 222.3 | 237.3 [267.3 | 282.3 | 297.3
0.02% 0,117 |0.109 {0,068 | --—— | 0,02 | 0,026 | 0,02k | 0,022 |0.020 |0.02h |C.020 |0,024 (0,026 | 0,028 |0.042 |0.058 |0.078
LOh8 | L1059 | 105 | .0BB | mee-n oo | 026 ,ce2|d020| 0208 012 | ,00]| 016 ,008| .02 | .026{ .O ,062
O} .09 093 | 078 |o.060 | .03k | o022 ) .o20f 026 OLhk| .008 | 006 ,010| .006] .008| .0nB| .oh2| .06k
095 ogi .08y | o076 0%6] .006) 014 ]| .012)] 008 ,00{ ,008 | .008| ,008]| .006| ,008] ,020| .030]| ,0%
Wilg 1 o.088 1 o871l - Ol ook b ooo5! 0067 002 oo ookl Loonl opRio ] L0081 oo 1 cho
3 | Cosh | 081 |--ee- ohg | tow | Loon | ooz o 002 | ooz [-.00e |0 -0k | .00 | 2008 | -oz0| om0
267 | 080 | o077 | 064 | .OMk| 010 |-.002 |0 ~.00k |O 0 -.002 [0 w004 | -.00k | .00% | .018 | .o%0
.190 | .o7m| .060| .05 | .036| .06 |-.00h |-.00k | -.,00k |-.004 |-.002 |-,00k | -.002 | -.00k | ~.00% | .00k | .012 | .03
L1 | 0] L0609 | 0% | O3k | 002 [ -.008 |-,006| -.008 |-.004 | -.00k |-.006 | -.002 | -.008 | -.008
238 | 06| .o57| .o ] .ogk|-,006|-.01k |-,012)]-,01k |-,012 | -.006 |-.008 | -,008 | -,012 ] ».016 |-.012 | .00k | ,012
260 Lo | .os| 036 ,018)-,012 |-.008-.026[-.018 |-.006 |-.008 j-.010 | -.012 | -.016 | -.016 | -.002 | -,010 | .0C1O0
.28% | .o48| .om | .028{ .012|-.00k4 [~.020|-,018|-.020 |-.0068 |-.010 |-.010 | -.010 } -.014} ~.016 [ -.000 | -. .010
L3353 1 JOW2 | L0 | LO2F | JOO0Z | -G8 | ~.030 | .02k | ~.026 | - 022 [ -,012 [-.010 | ~.0L% { -.0i0 | =.080 | -, 016 | ~,0i2 | 002
.38 032 024 | .o12 |-.00%{-,030}-.034 |-~.008]-.028|-.00k]-, «.010 | -.020 | -.024 | -.028 | -.026 | -,020 | -.010
he8 | o2k | 018 | 004 |-.012|-.032 |-.03k |-.030|-.0%2 | -.030 | -,012 |-.018 | -.026 | -.034 | -.032 |-.032 | -,006 | ~.016
L76 010 | 002 |~,012 |-,02h | -, 0% | -.0%k | ~,038 | -,0h2 | -,040 | -,024 |-,026] -.03% | -.038 | -.046 | ~,0h6 | -0k | —,028
.%3 | 0w ,ook|-.012 [-.02k|-,046|-.0% |-.0h2]|-.00e |-.042 | -.016 |-.018 |-.0p2 -.OEB =040 (.,034 i -,030 [-.022
"5 | -.006 | -.012 | ~.02h | -.038 -0556 -,0%8 | -,0% | -.0k2 | -.0k0 | -.028 | -.028 | -.026 | -.0k2 | ~.O6 | -.0R6 | -.042 | -.030
618 | -.016 | -.02k |-.040 | -.082 | -,068 1 -,066 | -,0%0 | -.obk |04k |-,032 |-.034 | -.032 | -.0kk | -.0% | -.,062 | -.062 | -.053
666 | ~,026 | =,036 | ~-—-u | =056 | -,068 | -,066 | -,0h6 | -0k | ~,040 | ~,03h |«.034 | -,030 | -,040 | ,0%0 | ~, 064 | -.06k | -.057
T4 | -,038|-.045|-.0% |-.06k | -,076 | -, 070 | -, 049 | -,0L6 |-,040 |-~,034 |-.03h |-,032 1 .04 | -.0%
w761 | -.086 | -,053 |-.062 | -,070 | -.07R | ~.0T0 ] -.0m | -.044 |-.038 |-.034 |-.038 | -.032 | -.02 | .06 | —caam -.0% | -, 045
.85 | -.048 | -.057 |-.066 | ~.070 | =072 | -.0T0 | ~,049 | .04 |-.036 | ~.028 |-.030 |-.02% | -,0%% | -.0k0 | -,058 | -.00% | -.063
B9 | -.0k6 | -.053 | -.060 |-.068 | -,066 | -,068 | -,045 | -.034 |-.D32 | -,0e4 |-,008 | -,00h | -,03% | -.040 | -.062 | -,066 | -.06%
832 |-.088[-.057 [-,068 |-.076 | -.0T6 | -.0T2 | -.05L | -.04% |-.036 |-~.028 [-.030 | -.028 | -.036 | -.04k% [-.062 | ceeuw | -, 065
856 [-.0% ) -,063 |-.000 )-.080 | -.076 | =.0T% |-.0%5L]-.08% |-,038 [-,0% |-.032 | -.030 | -.03% | -,0hk | _,062 | -,066 | -,067
8% |-.0%|-.063 |-.068 -.og -.og -ug ~.085 [ -~,038 | -.038 |.,030 |-.030 |-.028 | -.0%% | -.0%0 |-,060 j~.066 |-, 0867
904 | =08k | -,063 | e |- -~ -.06% | -,038 | -.03% {-,032 |-.006 |-.008 | -,028 | -,03% | -.0h0 | -,0%6 | -.062 | -.065
928 |-,054 | -,061 | -.060 |-.064 | -,050 | -.0%0 |-, 006 | -.002 |-,020 |-.016 |-.0p2 | -.084 | -,032 | -.036 |-, 0% | -.062 | -.063
.95 {-.05 |-,061 |-.05 |-.060 | -,0% | ~.0% }-,026 | -.006 |-.022 |.,02% {-.026 |-,028 | -,034 | -,036 |-,0%% | -,062 | -,063
975 | =.056 | -.061 |-.05 | -,060 | ~.05 |-,0%0 |-028|-.026 |-.028 |~-.02h {-.008 |-,008 | -.03% | -.038 |-.0%8 | -,062 -.061
2999 | -,103 [ w111 | e -.124 [ -,115 | -.107 -.izg ~.08k | ~,078 -7 | ~.122 -
1.000 |-.121 |-,13% |-.139 |-.240 | - 185 | - 25T | -. =24 f-.239 |~.231 |-.227 | -.230 | -.137 | ~.239 | -.139 | =. 1K1 -.126

BHRTOECT W VOVN
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PARIE I.- PRESSURE COEFFICIRNT DATA FOR PARABOLIC BODY

- OF REVOLOTION (RM-10) MOUNTED OF STRATGET STING
RO TRANSITIORN BTRIFS - Continued

(g} o = 8.05

Radisl angle, #, deg

133 148 178 | 193 208 | 223 | 238 | 268 | 283 | 298 | 313 328

-

118
0.1h6 [ 0.122 | 0.097 | ===~ 0,028 0,010 ﬁ 0.008 | 0.012 [0.022 |0.01]

0 G.008 01z [ 0,008 (0,008 [ 6,012 [0.025 [0.0% [0.072(0.10319.136
1380 L1 097} ~—-—=| 026 | 0O} . 006 [ .0l0 [ .00 | .00k [0 -.00e | -.002 | 006 | .028] ,056| .082| ,116]| .
.128 | .109 | .o086(0.060 | ,018 | 006 |0 002 | .ook | .006 |-.002 |-.002 |-,006|-.006 | .01k | .038 | .o62| .088 8|
. 03| .ose| .ome| .006 |-.006|-.012 |-,008|-,00% [ .008| .006|-.00h |-.006}-.006| .002 | .022{ 050 .078| ,10h

099 | ~mmmm .0 006 | -,008 [ -.012 | -.010 | -,00k | .00 | -.00k |-.0i0 |-.0i2 |-~.012 [-,010 | ,010 | .036] .0&| .0%2
096 | =mm== | .0 -.002 [-,018| -.020 |-.016 ] -.010 |0 -.00k | -.012 |~.01% | -.018 | -.020 | ,00B| .032] .D6O] .0927.
‘o2 | 068 | 080 |-.010 |-.022 | -.02k |..008 | -.01k |-.010 | -.00k [-.016 |-.016]-.018 | -.01k | .006| .030] .0%8| .po2
o8| .o60| .038|-.012 |-.026| -.026 | -.018'] ~.018 | -.020 | .002 | -,018 |-,018 ] -.020 | -.026 | .002 ] .0ek] .om2| .08
080 0@ .036 | =014 {=,026] ~-.026 | -.022 | -,018 | -.004 {O -.020 | -.022 | -.02%

. .02 [ -.02k | -,034 -.o%g -.022 | -.0ek -,008 | -,00L | -.026 | -.030 | -.028 -031» -.016| .00k} ,028{ .058

EBIHSBREEEREE
%

X )
E
‘g
iy
:
:
%
8
8
8
3
8
[#-]
L
B
:
8

—o&% _.o7l+ -:066 | -.058 | -.060 | -.0te| —-088] -.06x

-.0% | -.062 -Zo:.e -205k [ =,0%% | -.0h8 | -.06% | -.066 | 060 | -.038 | ~.0% | --068 | .07k | —:068 | —.058 | -.060 | =.060 | -0k | ~-06%

o138 | =e3F | =159 | =160 | - 18R | -, 156 | <380 | - (163 | = 35 |:-u 12 | - 139 [=oAFk [ =159 [ 156 | - 16k [-,180 | -,183 |:~.19|.-- 158 :

EGHaRe

SHTHSET WY VOVN




'PABLE I.- FRESSURE COEFFICIENT DATA FCOR PABABOLIC BODY
OF BEVOLUTION (RM-10) MOUNTED ON ATRAIFHT STIRG

N0 TRAFGI¥TON BTRIPES - Continued

{h) a= 10,08

Radisl mngle, §, deg

28.h| b3.Lj =8.4] T3.M 88.%| 103.%| 118.4| 133.%| 1h8,4[163.%|178.k 193.i+ 208,k | 203.4| 238.%| 253.4|268.%|263.4 (298,14 |313. % | 328,14 | 3k3. k| 358,48

- ST

REEBRRER

[
=3

BREBE

l"..\.o
883%¥

0.144]0.107| —---}0.026 0.,006|-0,010 | 0,01k | 0,006 -0.004 | 0,002 |0;016| 0 .002 | -0.006]-0.068 | - .006 | ~0,008|0.002| 0,030 | 0,066 (0,111 (0,152 0. 183)| 0,188

.1hkk| .107| —---| .028{ .oOR| -.00%| -.018] -.012| -.010|-.006(0 -012| ~,016| -,016] -.02L| ~,020|-.012| .012| .oh6| .088

L132| .094]0.058] 012 ~.008| ~.022| -.02k{ -.016| -.016|-.012 0ch

.leh| .o90| .oma| ,010{ ~,01k| -.Q30| -.030| -.02k| -,022|-.008

o 18H | mein Oag .012] -.piB| -.038| ~.03h| -.028| ~.024[-.020
-.008| ~,032| ~.0hh| -,0h2| -.036) ~,092]-.028

0881 .030]-.018) ~.080] ~.0%0! -.0h6] ~,0k01 ~.038]-,006)-

102
.088| 02| .016|-.024| .0 -.0%8| -.0| -.0k8| -.0kk|-.018
o) ,o84| ,008|-.030|-.0%| -.058| -.0%%| -.088| -,0Lk4|-,020
L072f .038] 002 -.geg -.060| -.062| ~.098] -.0%| -.05e|-.024
. ~.0hkl - 06] .08 -,0%8] -.0%6] -.0%%]-.020
.om| .016|-.016|-.058 ~.0m%| -.00| -.08%] -.062| -,060|-.028
| -. -.0T0| -.06k| -,060|-.02k
.022|-,012] -, 00| -, 02| -.0B8] -,078| -.07h] -.072| -,068|-.042(-,008
.016|-,016| .08k | -, 078 ~,090| -.078| ~.0ThH| ~.076| =.0T0|-~.0h0(~.004 ~.03%] -, 0% -.8£ -.072| ~.076(~.070|~,068|~.
060/ «,088 -,008} ~,082| -,078| -.07h| -.0|-.0h6 _'833% -.018| -, 00| -, -.gg -.0% - 07k -.g;rs -,0%6-.030

o -.058 o
~o028| ——_.| ..076| -.09%| -.006| -.000| -.082| -.088| ~.00k|-.068|.0l0|-~.058 ~.090| ~.092} -,08L] -.090|.-.084|-,092|~.08%~.058|~.032|«,00% 0
oho ~.006| -.090| -.086] -,08| ~,099|-.072|-,0%6|-.066] -.102 .088

1 0.0 by

086] ~.085) =.103[-.07k|~.0%0]=.0T2] =
090| ~.086| -.105|-.07h|-.0%0]-.068]| ~.102| -.086] -.084 076
090| =,076| =.103|-.072[-.0%)-.072| -,106| -.,084| -~,080| ~.076 -'oﬁ «,072|~,080|~,066] -,
099| -,088| -,111|..,080|~.056{~.076| -.110{ -.08%| -~.080 .
i [ =y 0B8] = 080] =o GBQ ] =s0OB0| =o099] =.088] =+115-.088]~,058]~.082]7 =11k -, 08%] - 078 -.0701~.0631 -. 068/ =076, - D21 -,
okl -, 06|, 07| ~.080]-.070| -.0TH| -. 3 -.086| ~.111f-.084|~,0%;~.078] -.110| -.03k -
068 06k ode| -.0m| -.103!-.082|-,0%6}-.078] ~.108) -,076] -0} -.068|=.066]~.06]~.068]- (
0% 066| -.064| -.090]-.066]-.048]-.072| -.09%| -.070| -.068| «.064-,060]-,06%|-.06k|- .06k |~,0% |-, 04k -,036
ok8|-.060|-.060|-.058| -, 05| .00 | -.0m| -.08| ~,08| -.086|-.070)-.05|-.072| -.088] -.068| -.066| ~.06a|-~,060|-,064|~,064|.068)-.056]-.05) -.0h2
2 060| -, 08| -,056| -, 05| -.0%| ~.om| -.062| -.060| ~.08%|-.07k|-,084]|-.078| ~.086 ~.06%] -.08%| -.062|-,060]-.06k|~.060|~.064).,056]~,0%| -.0h6
IS & || SO - 141 -.126] -,103] ~,122| < 10T ~eL1)|~eXOL| —mrmm «.132[ «, 180 -, 136| -. 119}~ 104 |-, 09 -.ofh6
=.168|~.175| = 180|~ 177~ 12| 1T} ~o1TR| -2268] ~.17H|-.267].146)~.162| ~.270| ~,167| ~.18k| -.161{=.1T0|~.268~,156]-,173|-.1T2 |-, 165} -, 1

BHTO2GT WY VOVN
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TARIE I.- PRESSURE COEFFICIENT DATA FOR PARABOLIC BODY

(F REVOIUTION (HM-10) MOUNTED (F STRATGET STING

NO. TRANSTTICH STRIPS = Conbtimmed

f<y .~ _ 10 nNR
L] &= agevy
Radie) emgle, @, deg

223-7

238.7

313.7[328.7|358.7

5

~o002
=-.072

bl T

~e230

-.036

-.101)

~.101
=097
-.101
«.101

=129

~.185

=,090]| -. .08k -, ~, 080
-094 ) -. -.084| -,108|~,034
-.006] -.090( -.082( -,110|-.046
-.101| -.102| -.099| -,120|-.058
~.101] -.102} -,105| -.120|-.06)

- 00| -,060| -.066] -.068|-.068
-, 060| ~.06 -.060 ~068| -, 070

«0,028

-.036

~0,034 |=0
ok

-.0h8
=050

=g LTS

357|108 | —173| —.v8l-.1ms

0,117{0.16k|0.219

L@l oLae2| 16
L0 L120
06| .1107 ,157

-.076

-.070
_]h1

-0k

-ATT

-.076|--0k8 -.oeh}

w06 ...oée -,036

-.183 -.oeh - 161‘

14
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TABIE I,- PRESSURE COEFFICIENT DATA FOR PARABOLIC BODY
. OF REVOLUTTION .(R!‘l-lo) MOUNTED ON STRATGHT STING

HO TRAHSITION STRIFS - Continued

(1} o =105

Badial angls, ¢, deg

BRTPEGT WM VOVN

13.9| 28.9| h3.9| 58.9| 88.9 [ 103.9| 118.9| 133.9! 1k8,9| 178.9| 193.9| 208.9| #23.,9| 238.9| 268.9| 283,9298.9]313.9|328.9|358.9

0.02k  0.230[0.188|0.188 | ~nm |-0.0k5 |-0,070 [-0,058] -0.0%0 {-0,0%0 | -0, 00k 0,036 |~0,050 |-0,050 |-0,056(~0,05: [-0,012 |0, 050 |0,126|0,188|0,254
088 | .eok]| s19%| .130|~mmae| —.0%0 | w070 -058] ~0%2| -.0kB| o014 | -,054 | -, 080 | -,054] ~,060]| ~,066]| -.090) ,038] ,110] ,17k] .2h6
OTL | L2 18| J11k[0.04B[ -.08 | =.070] -.0%8] ~.0% | =.0%| ~.008( ~.060| ~, 068 ~,058] ~,06k| ~,056 | -.01k| ,0%0]| ,122| ,184] .23
095 | 210l 178l J18] .ok8) -.06k | ~078] -08) -,058] -.0%6] © -0 -,06} -,060] .02 ~, 070 -.034] 036} .100) ,168) .2pB
J19 | 96| JLPO|mmmam| OH2] -.0TR | ~e086] =.068] .06k -.068 -.010| -,CkB| ~.0T2| -.066( -.068] ~.082  -.0kB| .020| .0%0 lﬁ 212
.43 | 186 .158|—=—-| .028| -,082| ~.000] -.076] ~.0T4| ~.076] -.006] -,060| ~,0T8] ~.0M] ~.O74| ~, 084 | -.050| .o1k| .08k] ,

67 | Ja76l J1%0( Jo92| .028( -,086| -.088| ».076| -.07h| ~.076] -.020( -.0%2| -,08%| ~, 07| -,078] ~.086] ~.0%| ,0056| .076| .1k0| .190
50 | L1760 L1k6| ,08%) 018 -.000} ~.088 -.gg —.ggg -,084| ~,018| -,060| -.086( ~.078B| -.080| ~.092] -.064| ,002]| ,066| .128] .188
. o o0k -.088] -.022| -.062) -.002) ~.082] -.05h .18
.238 | .16 ,126] .06k [-.00%| -,103| -.099| -.090| -.084| -,096]| -.0%0 [ «.00%| -.008( -.086| -.088| ~.108| -.080|-.018| .O46| .126] .17k
26 155 .122| .058|-.00%| -,102( -,006| -,000| -,086| ~.200| -.030| ~.0T2| -.098]| ~.082| -,08k] ~,100]| -~.080)~,018] .0ha, ,108] ,166
.285 | k5| L1210 .gl% -.01;: -.108 -.gg";( -.Ogﬁ 100 o1l OBB. oo o '091; 8 - é 3
.333 | .138| .100| .0hO|-.02B| -.120) -, ~004| ~.090] -, ~030] ~.076] -.102] .-, i -.108] -.00%|-,036] .0p6] .090] .1
aL o0 100 066/ ~, 086

098
A6 | L08h .g?; ~.010[=,06%| -,106( -,103]{ -,110| -,200| ~.1ek| -.0%0| -,101| -,126] =.106| ~.112| -.13%| ~.120{~.078|-.022| .0LO| ,006

.062| ,030|-,0281~,080( -,108| -.111| .,120| ~.106] -.134| -.060| =115 w.132| ~.1160 ~.108[ =.202| -.113|~memm{ =, 038} ~ammm| OO
LOh0| 008~ 052 |-.100] -, 20| - 17| w124 ~,318] ~.136] -.072| =.123] .1

.01} | +..020| =078~ 116] -.110| -.115] -.114| -.208| -.116| -.086| -.101| -.126| ~.130| - 13k em-)-.028| .026
Og 06 Sk hh1 1

10
~4002},038] ~.080|~.116] =,096] =.099| -.098| ~.096
e { = O -, 090} -.116| -,098( -.103| -.100| ~,20k| -.108] -,074| -.1201] ~.204( ~.098| ~.00k| -.000| m=—x|-.098)-,000 cmum - 002
~112( -, 09k -,096) -,004 ~.100 -,112| -.082 =103 -.102 ~e09%] ~.090| ~.000| ~-.086]-.098|-.088|-,048|-.010
-.028|-~,060f ~,00% [~,098| -,086] -.092| -.090| ~.0%| -.106 -.g‘;g ~s096( =,098| ~.090( ~,084%| -,086| -.084|~.086|-.086 -.&hg =014

-.028|-.058] —~——~ |08 | -.078] .08k -.0Bk| ~.084| =~.100| . .
-.0287-.0%1 -.0741~,076| -.C58] ~,00f «,072| ~.O7k| -.088 -.07] -.088| -.086| -.0%2| ~.076| ~.078| ~.076]-.076|-.078]-.0%]-.018

~030}-.02|-.072 |~0T2| -.058| ~,068t| -, 04| ~.08]| -, -.080] -, -.0%0] -.08%| -,084 -,078] -,080]~,075.,082]-,058] -,
=032 [ ~a054[ =, 070 |-.068] -.0%61 -.064 -,o;lt -:.078 --% ~.080 --ggg -‘nﬁ ~.0f0] ..ok _nlf - 0AD nZE RE 22\3 2‘3’2

0021 -.0001 ~.082| ~.08h} . 0fa0 . 080 076,08 0f0l . 008
~.08k

=202 ——- . 148] —i131] —i115] . 11k| ~i126] -2136 o 248| ~.255(-.146]-.230(~,100] -,0
=o 174 [~. 186 =, 190 |-. 19% —.1.39 =194 [ 2,186 ,178( ~.280{ -,.175{ -7 -.1) ~.176] -.278] -.185 -.15 — -.13% -.186 -.17778

SRR LR LS
;
$

=}
-

e

62
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TABLE I.- PRESSURE CORFFICTERT DATA FOR PARABOLLC BODY

OF REVOLUTION (RM-10) MOUMTED ON STRATOHT S¥ING
FO PRARSTRION SYRIPS - Ooncluded

(X) a=16.10

Radial angle, @,

n
O

194

—s s

1

BERBE

=
.\

DL
[P

£3ERREN

By

gsgﬁﬁg

EhEEEERE

18BEREEE

-
<
[+

SEBRRERES

-.103
~.099

~165

2ok| -,159

-.078
1hg
4201

-0.068

-.076

-0B6| -.089| -~.084| -.00%| -.028| ~.060| -.088 -.083| -.086
~.05a| -.093] -.099| ~.103] -.006| -.08G| -.088} -.093| -.0%2
-.098| -,101{ -.130| -.123| -.030| -.096| ~. 120 -.099| =.100

- 23k| -117| -.186] ~.1p9f -.0%0! -.113] -.130| -.233{ -, 116
~118| -.113 -.122_-. L - 128| -,132 -.117] =108
=2300 =227 - AR81 -kl -0 -oa20l kel —am) L

-.127| ~.148] ~.1k3] -.0M2| -.129] -.146 -.130

0t

LT RENOD-

BHTOHSGT WM VOVN




TABLE II.- PREISURE COEFFICIERNT DATA FOR PARABOLIC BODY

OF REVOLUTICN (RM-10) MOUNTED ON BENT STING

NO TRANSITICH STRIFS

(e) a= 14,00

Bedial angle, @, deg

Btation
z/L Tt ST.T| TWT| 87.7) 132.7 | WLT| 162.7| 1T.7) 222.7| e37.7| 2%.T| 2677 | 2.7 | 327.7 | 3.7 | 357.7
0.02k | 0,325} 0.05: |~0.01k [ ~0,056 | -0.046 | -0,048 |~0.0%0 | -0.016 | -0.0h6 | ~0.0%% |-0.066 {-0.062 | 0.123 {0,180 | 0,238 | 0.260
.Oh8 37| 064 | -.006| ~.05% | ~.038 | -,080 | -.08 | -.00h | -.0% | -.0600 | -,00 | -.070 11 | .ATs RT3 250
0T 123 U | -,000 ] ~.066) ~.0% | -.08: | -,062 | -.008| =060 | -.066| -.07k | -.076 .123 LB7 | 230 | mmem
.095 13| 0h0 | w00 | ~.07h | ~062 | -.0%8 | -,066 | -.008 | ~.062| -.066 | -.0Th -.078 2105 | L1677 | .81k | ammm-
119 109 032 | 4,034 | -.080| ~,066 | -.068 | -,078 | -0tk [ 0P| -.07h -.078 ~.086 .088 155 800 218
143 01| .028 | -.038| -.086| <.0fh | ~.OT8 | -.086| -.020| -, OTh | -~018| -.082 | -.088 | .08 | k7| .190 | ,c08
167 093] 022 | -.0k6) -,090 | ~,07h | «,078 | -,086f -.006| -.0fh| -.078| <082 -.002 | loB2 | .3 | .10 | .20k
»150 0881 ,020 | ~, 06| -,088 | w.,07h | ~082 | ~,086| -.006| -.076! -,018]| ~.08| -.006 | o7 .133 A8 [ 196
21k .08k [ ,012 -.051+ - -.078 | ~,084 | .,086| -,016 | -,076| -,078 | -.082 | -.006
238 | 088 ¢ ~086) -,102 ~.082 | -,093 | -.090 | -.02h | -.078) -.082 | -.082; -.096 | O | .13 | .1 | .1
et ,060{ =010 | -.072 | -,204 -.078 ] ~,084 | -.086 | -.099 b8 .110 A% AT
.285 0% | -018 | -.078| 106} -,082 | ~.099 | -.090 | 024 | 082 -,086 | ~.088 | -.102 | 036 | .097 | .138 | .16
.333 O34 032 | -.090 | =112 -,088 | -,207 | <102 | ~,030| -,086| -,093 | -, =108 | .026 | 084 | ,126 | .148
381 024 [ ~.080 | -.096) =120 w092 | «21%] -,208 [ -,038 | -.090| -.005]| ~,097 | -.110 .010 072 112 A3k
Je8 L0122 05 | -0 | ~m2| <095 - 225 -,208 | -,080 [ -,090| ~.099 [ -, 200 | ~.208 | O 058 [ 102 122
76 | -.008) .ok | -2 | ~;1B | - -1212 | -,118 | -,050 | -,102 | ~.16T( ~.206 | -~ 112 | -,020 L0ho .02 102
.23 - -.099 | -ae1 | -.1ah | 0% | -, 105]| -.109 | -.2086 | -,108 032 .028 L0T0 .090
"5 | -.036] -.099 | <013k | 112 | <099 | -.121 | -.218 | ~.060 -.0h0 O | 05k LOTh
L1 | -08 ) 2213 | .23k | W21 | - 115 | a3 | -.130 | 076 | 123 -.115 | -.138 | .11k ,068 | -,016 | .0p2 L0l2
SH66 | -068] ~,121 | -.228| <110 - 119 | <231 | - 126 | -.076 | -,127] -.107 | 110 | «.108 | ~,070 | ~.018 018 | .03k
L | ~076( =27 | -.116 | -J10h ) -,115 | -,1074{ -, 118 | -.084 | -, 127| -.107 | -.108 | -.02 | 076 | -,032 | =002 .016
LT6L | =078 -,115 | =306 | -.096 =121 | -,207 | 202 | -.202 .076 ~0% | -,006 .01
.85 | -.080] =,113 | =102 | =096 | =135 | ~, 219 | -,12k | ~,076 | -.219 | -.,20% | wamae | =.202 ~.03h [ -,00% ,012
09 | -.076 -.205 | -.064 | -,088| -,203 | -.207 | -,208 | w02 | -.119| -.203 | .,202 | ~,108 -.oah -.010 010
S0 1 =078 =105 | =00k =088 ) 111 ) - 115 - 1120 L, 08k T L0283 L.208 ) -,108 ) -,003 ) .08 | -.01% .00
B85 | -.088| -.101 | ~.090 | ~.086| -.103 07| ~.w06 | -,08 | -, 111 | -,103 | ~.208 | ~,208 | ~-.0996 | -, 060 | ~.028 | ~.012
B0 | -.088| ~.067 | -.088 | ~,086] -.097 | ~.101 | -.202 | -,080| -,103| -,203 | -.10% | ~,108 | -,105 | -, 068 -.OEE -.022
90k | -.084| -.086 | ~.080 | -.078| -.086 | -.090| ~,088] -.076| -.099 | -.099 | -.008 | -.102 | -,103 | ~,02 | -, L026
008 | -.078f -.080 | -0 | ~00 | <06k | - 010 -070 | ~.082 | -,090| -.095 | -.095 | ~.065 | -~.00T7 { -, 06%.| -,038 | ~.022
950 | ~.076 ] -.072 | =00 | ~.066 | -.0Th - -.C74 | -.0B6 | -.090 | -.080 | -.086 | «,205 | ~,076 | -.086 | -.0%
O7 | <o -0 | <070 | ~066] -010 | - 076 -0 -.076}| ~.088| -.090 | -.089 | ~.092 | -.09T | -.076 { =.088 | -.03h
999 | 20135 ] =.153 | -l | W 3k2 | L1155 | -.123 | - -, 114 -.143 | <117 | -.092 | -.078
1.000 | -.199| ~.201 | -,200 | ~.298 ) -.18% | -.280 | -.190 | -.190 -.197 | -.201 | -.198 | -.182

BHIDET WM VOVN
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OF REVOIDTTON (RM-10) MOURTED ON BENT STING

HC TRANSITION STRIFS - Contlnued

(b) o = 16.00

Radiel sngle, @, deg

Sta'ETiom
i 43 58 3 89 133 1h8 163 178 223 238 253 268 313 328 343 358
0.02% |0.130 | 0.084 {-0.038 [-0.096 | 0,074 | 0.0k | -0,078 | -0.036 | -0.07: | -0.078 | ©0.090 | 0,303 | 0.130 [0.213 | 0.270 | O.29%
.ol8 A8 o0& | -.022 | 002 | 06| -.066]| .omh| -,016] 082 | -082] -.092| -109 | 112 | 197 | .2%6 | <287
0T 128 | Lo40 | -.0b2 | -.209) -.080 | -.082| -,088| -.02k| -,090| -.090| =200} -.115 .130 207 | 260 | memes
095 900 | 0,036 | ~.088 | -.111{ -.090 ] -.08%| ~.096| ~,024 | -,088] -.086| -. =115 .110 191 Ll | — s
119 161 .03 | -o0% | «117| ~.00% | -.095| -.108 | -.028] -.002| -.090| -.088| « 119 | .102 181 232 257
.13 a6 W03 -0 | =227 -098) 103 ~112| -~,028| -.008) -.095| -.100| =125 | .090 AT 22h | o7
167 108 .020 | -.08% | =122 | -.202 | -.207| -.0ak| -.028)] -.202| -201| -.20k| 4131 .086 167 220 243
.10 L100 | L0206 | -.062 225 -,008 | -.115| -.126] -.034 ] -.102| -.099| -.100| w123 078 | .155 .206 .231
.21 00| 006 -0 | ~a129 | w202 | -115] -316] =030 | -.098| -.095| -.096] ~,123
.238 L8 10 080 | -, 131 ~,102| ~-,32%| -.i80| -.036] -.068| -.101] =100, -.125 | .05 | .137 | .186 | .209
L O | =010 | =086 | =131 -.102| -.,107| -.108| =133 .05e 131 .182 L2305
285 o6t | .00 | ~,096| ~.135| -.110| -.123| =.122] -.0h0| -.108| -111)| -112| -.139 Ol 2121 LA70 1 L2193
333 Ok | 036 | ~112 | woak1 | ~am6 | -a127| -.128| =0} -.uh| -11g| -.120) -3k ] 022 | 101 | L1300} LIS
.36 008 | -0 | w118 | ~.235| ~118| =.135] «132| -.0%| -.114| -.117| -.120| =-,133 008 | L0868 | .138 | .161
Ji28 018 | -,064 | -.128 2133 -.1ak | -.135] -.136| -.060| -.12%| -.119] -.220f -.131 | -.008 .068 .1e2 b5
76 | -.906 | 082 | -.348 | -.135 -.ﬁg -.13g| -.148| -.op| -.130| =227 -.22%) 135 { -.02k | 0 | .10k | .125
© W53 . ] o =139 | -.10| -.066| -.136| -.125| ~.126| -.13: | -.028 | .oh6& | .0D6 | .117
571 .036 | =107 | «w1b6 | -.127| «d2z} -.1h3| -.146| -.076 ~.036 .038 .082 .103
618 |-z | 121 | -.150 | -.129) -.136) -.b7| -.148] -.088] -, 1% | -.135| -.132| -.139 | -.068 | O 050 O
. -.068 | 1311 -~,188 | -.127| «.138} ~.2k7]| -.246| .,00h| -.1B6| -.131| -.132{ -.135 | -.076 | -.010 | .03k | .0%0
Tk | =08k | =371 ~a23h | -.125) -.1331 -39 -.132| -,086) -.136] ~227) -i12h| -,131 | -082 | -,020 | 020 | ,038
J6L | -.088 | =237 | ~.226| -.117 ~228| -.1m9| -.116] -.125 | -.088 | -.028 | .01k | .03
785 | -.088 —.El -8 | -.113 -.13% =.133 | -.130| -.092| -.326| -.1a5( -.1h&| <125 | - -.030 [ .o10] .026
809 | ..0860Y by | o110 | -.103f -. <121 | l-.118] -.08%{ -.12k{ -.115]| -.116| -.123 | - «038 | .0o8 §'.026
832 (-.002 | =123 -.106| =.101§ -.122] -.123| -.12% | -.00% | - 112 -.115( -.136) =125 | -.00% | -.036 | .O02 018
B8% |~.100! ~.127f -.102] ~097f -.22b)] -.m17]| -.126] -.092) -,118} -,115( -,116] -.119 | -.102 | -.0%0 | -,010 .008
880 1-300 ) —07 | w09k | ~.00% 7 2206 S,209( —,110| 092 -.112) -,209) W12 2,217 | -.208 [ -,0%8 | -,020 | ~.006
«90% | -.0%% | ~,097{ -.086| -.08% | ~.00%| -.095| -,098| -~,084| -.206| -.,103| -.106| -,111 | -.108 | -,06% | -.026 | -.010
.98 |[-.088| -.088| -.018| -.078| -.07] ~.078] -,000| -.02] =,202| ~,101| =,20k{| =.,209 | =104 | =,064 | =,026 | «,010
95 |-083 | -0 | -,006| -.0R| ~.088| -,000| ~,088| -,086] -.098] -.003| ~.090| -.107 | =224 | -.OTH | -.Ck2 | -,026
975 |-084 | -.080 | 02| -0 -.086] -,090| -,092} -,004| -.098| -.099| ~,096]| -,103 | -,20h | -,OTh | -, Ok | -,026
.99 |-.2k0 | -157 | -.1%8| - 247| -130( -.039| -.132) -.131 ; : <148 | -.115 | -.08 | ~.0P0
1.000 | -.208 | -.205 | -.202 | -~.203 | ~.190( -.193) -.19%| -.195 208 | -,205 | ~,200 | -.193

-
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TABTE IT,. PRESSURE CORFFICIENT DATA FOR PARABOLIC BODY

OF REVOIUTION (RM-10) MCUNTED OF ERNT STING

NO TRANSITION STRIPS ~ Comiinued

(¢) o =20,00
Station, Radial angle, §, deg
/L Ck3.s | s58.3 | E.4 | 88,47 1334 | 1484 | 163.4 | 178.% | 203.h | 2384 253,41 2684 | 313.% | 3e8.4 | 3k | 358.k
c.02k  |0.361 | 0.036 |-0.078 |-0.1% |-0,121 |-0,138 | 0.139 |-0.062 | 0.119 | -0.13k | -0.1k1 | -0.158 | 0.163 | 0.27% | 0.3% | 0,381
.Oh8 A9 | L0856 | -0 -1h8 | 113 | -.122| -a131 | ~.03B | -,126 | -.136] -.1B5| =166 | ,139 | .25% | .336 | .373
07 A% | 036 | w078 | ~.268 | -.231 | ~.2ke | =153 | -0k2 | -a135 | -a1k6| 1B - 170 | L165 | 270 | L3RR | eemee
095 155 032 | -.086 | -.168 | =139 | =158 | -.161 | -.040 | «,131L| -,242| -~ Q47| =172 .13 250 2326 | ~=r=-
119 JASL | 028 | «.090 | « 170 | =183 | -, 22 | =-. =042 | -.139 | ~. 146 -~.2hO7 -.27H L131 | 238 | ,312 .337
43 A8 | 028 | «.088 | ~.270 | « 185 | -.16% | ~.17L | -,Ohk [ -.3b7| -,154 ¢ -.153| -.178 | .19 230 | W2 | .37
67 | .1371 016 ] <099 | 176 | a1 i -1 | <277 2086 LTAT) 138 -155) -a78 | .15 | eee | 298| L325
+190 a33 | L0ne | -.099 | ~aare | ~h7 | -am | —aarr | -.o | -ahs | mam| -2 -, 176 | ,103 | .210 | .282 | .31
21 .123 002 | =115 | <1767 =151 | -7k | =177 | -.0B6| =139 =150 =,3k9(| .10
238 13 | 006 | <181 | =272 | =151 ! <180 | -,1B1 | ~,05 | ~,143 | =154 | -.153| -.1T4 084 .188 259 2690
L6 103 | -0k | -,129 | -.168 -~ 17| <188 | -,161| -.182 076 .160 .255 284
285 2090 | =,028 | -,139 [ =168 | ~.15L | ~.182 | -.181 | ~.06h| -.1%1| -, -,163| -.18 | L0688 | .72 | .2h3 | .o
«333 O | -oh6 ] 155 | 168 | ~.153 | -.18% | A.288 | -0 -.155 ) .10 - -.182 | o8| 48| .o19| .248
«361 0% | ~.062 | 060 | 160 | -.155 (| ~.186 | -.185| -.07h| -.150 | ..166| -.167| -.176 036 | .136 | .e07 | ,236
] W4 [ =076 ] =ulTO ] =180 [ =153 | =186 | ~.08F | =0T | =s163 | =166 ~,167| =170 | .06 | ,1i6| ,.i87 | .21
L6 016 | «.096 | -.101 | -, ~.163 | -.19% | -.187 | -. =185 «.170| -ATL| -~ 176 | -.00% D096 | 167 192
523 -.161 | -,186] -,179 | -,088| «.187| -.10| -1T0| -.175 | -.012 088 | .199 18k
571 | =016 | =228 | =191 | ~.1% | -,1TL | ~.186| 185 | -.090 - : -.020 [ L0768 | 143 | ,166
L6186 ~s080 | = 8 | =185 | -.1 ~1T9 | -.190] =185 | -.112| =.185| -.17Th| -.181]| -.19% | -.0%6 036 .10% .132
666 | -.060 | -.16% -.125 -1 -.185 | -.188] ~-.1 «118 | AT Wl I | -.190 | -.068 | ,006 | .0B8 112
yal -.gge =1Th | =267 | =238 -.175 | -.1682 | -,185 | -.066 -.12 - -1 -.182 | -.080 | .008| .or0| .00k
'773; "'0% "li-% “lhﬂ "lleg m =1 -!1[?6 -515? "elr.d!' "e% "':ri-x_ﬂ'.i =Q§8 ag&)
. - - =3 | -.118] -.153 | -, 1 =122 | - 1% | -, -153| =10 | -.092 | -.006 | .o54 .076
809 | -,086 | ~,36k [ ~135| -,108° - 241 | -.15% | -,241 | ~,122 | -,155] -0kk| ~,1%3| o170 | -.00% | -012 | .ok8 | Lop
B3R [-.096 ] -.160 | =129 |~ 10k | - 245 | ~,1%8 | - 345 | -.138| - 3491 -akhk | -o1m3] -7k | -.099 | -.018 | .oko | .08k
8% 1-,103 | «.,156 | ~.121 | -,008 | -,137 -'JJ::D =139 | -k | -,153 | ~.1b2 | <,155] -.170 | -.109 | -,028 | .026 | .o%
+880 =107 | ~ulbd | 115 | ~.002 | -,129 | -.2he | -,233 | ~ 2k | <387 -,236( -,153| -7k |- 119 | -.08% 014 .036
ook [-.307 | -,132 [ -,105 | -082 | -7 | -.228 | -.121 | -,188| -,137] -.130| -.187| -.170 | -.123 | -.0m0 | ook | 030
S0 |07 | ~e22h | o059 | 076 | ~.007 | 10 | 101 | ~126 | 327 | 26| ~139| -2 |-215 | 0% |0’ | loek
L =edM3 -l —e UG sl =~ AU -y 110 o LU -, L34 = d21 =113 - 131 -y Y46 -a 12 -, 06l -.016 .
97 |- =100 | ~,086 | -.0 =101 | -,016 [ ~,113 | ~.348 | -.121 | -, 118 | -.129| -.1%0 -.u; -.062 | ~,014 g
$999 | =239 | =172 | ~aATL | -1 ) -kt ) -2k | L kT | 276 =159 | =204 | -.062 | ~.0h0
1,000 =210 | =222 | =225 | =226 | -.211 | «,220 | ~.213 | -.218 ~22) | -222 | -.221 | -,218
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TARIE I1,- PRESSUHE CCOEFFICTERT DATA FOR FARABOLIC BODY

OF REVOIUTIOR (FM-10) MOUNTED ON RBENT STING

NO TRANSITION STRIPS - Continmed

®E

R 7

(4) o= 24.00
Station, Radial angle, ¢, deg
/L 3.7 S8.7 [ T3.7| 88.7 ) 133.7F 8.7 163,7 | 217871 203.7 | 238.7 [ 253.7 | 268.7 | 313.7 | 328,7 | 383.7 | 3.7
0,024 | 0.208 { o.0%2 [-0.095 |-0,211 (-0.178|-0.198 |-0.202 |-0.08k |-0.16k |-0,17k |-0.186 |~0.215 | 0.210 | 0.349 | 0.4 | 0.h87
048 222§ 068 | -.079 | ~.209 | -.178]. -.180 | -.1B8 | «,0%6 | ~.187 | -1 1961 <230 | L1718 | .321 | .h26 | b
Moy al 202 088 | =007 | -.225 | -1 -.206 | ~,21h | -,062 | -.184 | -.152 | -.198 | -.931 .01k 35 WO | e
095 200 | J0bh | -.009 | -,203 | - 198} -.218 | -.220 | -.060 | -.18% | -.19% | -.198 ] -.235 | .186 { .3°1 | W18 [ -
119 g2 i okt -.105 | -.227 | 202 | .22k | -230 | <062 | -.188 | ~.19h | 1980 ~,235 | 178 | .33 | Lh0B | Lh36
<143 192 | WOk | =203 | =227 | «.206] -.230 [ -.234 | 07k | -, 198 | ~,208 | -,202 | ~,239 | . .32 394 | .h2h
167 182 030 | .11 | ~,229 | ~,206 ) -,23% | -,236 | -.07% | -.198 | ~.29B8 | -.202 | -.239 162 296 392 .1
190 180 028 ( -~ 113 | -,227 | 201} -.238 | -.2h0 | -.0T6 ] -.1 -.1 -.202 | =237 | .3h6 | .28 377 | Jho6
214 . 012 [ =127 | -,223 | 200 | -.03h | - Eg -o72 | -.19h | -.29% | -,198 | ~.235
238 .158 010 | =135 | -.219 | =201 -,238 | -.oh -.078 | 208 | -.108 | -.200 | -.237 .128 258 .37 386
-T2 A48 | -.00h | ~.143 | -,215 _ -.198 | -.200 | -.206 | -.243 118 | ,2%0 345 .376
285 128 | -,020 | -.159 | ~210 | -,210 | -,2b0 | .,240 | -.088 | -.200 | ~.202 | -.206| -.235| .108 | 236 | .29 | .

.38 088 | -0 | =186} -.199 | ~.216F -.2hh | ~oho | 009 <oak ) 108 ) 20k | —232 ] Lom | .196 201 | 302
dog | o076 | -.088 | ~.200 | =195 | —oeab | -pbh | ~oho | -0203 | —i2b | <o10k | -.po2 | -. 056 | .180 | .268 | .
A6 O | . =216 | -,195 | -,22k -.aEa =280 | A 217 | =22k [ -2 -.212 | -.239 | .032 | .1 24 2T
-3 - | =.22h | -.ah8 ] -2 | -127| 218 | -, “ 220 | -.237 | .02 Nt k36 | ,B6T
«ITL 01 | -,122 | -.580 | -, 187 | ~.23% | ~.25% | -.2ho | -a131 L01% | .13 218 | .23
618 | -.008 | -.1b2 | -.250 | ~,28L } ~.238 | -.258 | -.236 [ -.150 | -.21k | -.182 | -.o0h | -.239 | -.024 | .090 176 | .205
. -0% | -.16 | -.238 -.lzl - -258 | ~.238 { 1% -.206 | -7k | -.198 | -.237 [ -.036 | .O76 1% | .185
'761 -.ggz -.g -gg; - 14% =230 | -.23% | -.220 | -.137 "l% -.158 | -. -.231 -.og%f .gﬁ 139 167
o - - i . -1 ~1% | -ap| -.227] -0 . 12 1
.85 -.o% -.198 | -.194 -.1132 -.2;3 -.gahg -220 | = 177| =17k | -.13% | .10 | -.223 | -.068 Oh2 .113 1%
£09, | -0 - - - -226 | A2 =171 -.170 | -.1 - -.2a1 | -. 03 . L35
'856 --E% =1 --ﬁg -.Eg :':196 '-.22312 -.gg% -.ig'z -.122 -.13 -.165 -.221 _g . _ﬁ [ ;L? '?._'_Eg
. - - - - - - =202 | -,287| -1 -1 =165 -.219 | -, 012 J111
580 ~108 | w21k | -168 1 -,107 | -. -.2ah | -,10h | -,287| -.160] -, ~.161 | -.211 -.ggg -.002 OTL 097
S0 | .16 | -206 | -,155 f -2 | -8 | -,198 | -.180 | -.181 ] -.158 | -.138 =157 | -.197 1 -.114 | -,012 059 .0

gk
928 | ~Jd22 | 2188 | b7 -1 | -o1a8 | -,268 | 158 | -.165 <% | -.138 0 -.ale | o183 | - -
‘om | ek | 168 | s | i | ke | gk | | Tap| i | Do | o |l | et | eE

975 [ -al2h | -.188 | -.127 | .21 ) k2| - -16L [ ~387| 13| -0 | -39 | 155 | -.1ek | .0

. . . . - - - .032 .058
999 | -.168 | ~212 | -.200 | 291 | -,178 | 294 | -.182 | <207 16k | —oBo | —lop2 pres
1.000 | -2h | .25k | 250 | -.853 | ~.238 | -.2h2 | ~.238 | -.237 : < -2 | -.060 | ~.2Mi | —.phT-
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TABIE II,~ PREASURE COEFFICIENT DATA FCE PARABOLIC BODY

OF REVOLUTION (RM-10) MOUNTED ON BERT STING

NO TRANSITION BIRIPS - Continusd

{e) a = 2B,00

Station, Radlal axngle, @#, deg

/L 413.9 | 58.9| 3.9 | 88.9 | 133.9 | 148,59 | 163.9 | 178.9 | 223.9| 238.9( 253.9} 268,9 ] 313.9 | 328.9 | 343.9 | 358.9
0.02k | 0,26% | 0.078 |-0.002 ]-0.245 |-0.23h [-0.258 [-0.256 |-0.111 |-0.212 ) -0.216 | .0.269 | 0,235 | 0.273 | O.4k1 | 0,555 | 0.603
.oh8 77| 096 | -0 | .233 | -.226 | -.2h0 [ ~.2h0 | -.092 | -,230] -.226] 240 .27 | .20 | Jho5 | .m5| .91
071 261 | .078 | -.088 | .ok7 | -.240 | -.265 | -.063 | -.006 | -.232| -.230| -.2W0| -.249 ) ,281 | .M37 | .537 573
.095 2R | LD | =096 [ #BSL [ =248 | ~uBBL | -.885 | -.009 | -,338| -.B28| -,236| =26l | BAE | 05 | LHA3 | emee-
119 .24k 066 | -.200 | -.253 | -.2% | -.201 | -~.2B87 | -.107{ -.036| -.228| -.p36| ~.263 .236 .36 L9711 541
143 2% | 066 | -.066 | —.p53 | -.256 | -.297 | -.293 | ~.159 | -.2bO} -.228| -.236( -.263 | .22k | ,381 | MB3 | .5
J67 236 [ .058 | ~.206 | <259 | ~.256 | ~.301 | -.297 | -.111 | -.2h0| -.e2h| ..p30| -.260 | 228 | 385 | .01 .59
190 .232 058 | =100 | 259 | 2% | «.299 | -.295 | -.111 -.aﬁg a2k ] .,230| -.27A .20k .365 LT3 513
2 220 O | -.120 | -.272 | -.250 | -.299 | -.203 | -, 115 -.p 220 | -,228| -~.2T1

.a38 216 | 040 | <128 | w275 | =u256 | ~.307 | ~u297 | <119 | ~.2Mh] -.228) 2280 ~275 ) A8 .339 ) 5| 485
2 06 | .02k | -.136 | «.283 -2k | w.pipl ..2ek| -2 | L1681 .327 | 3T Lhh
285 A76 | 006 | —.1Be | w29l | <265 | ~.309 | <299 | w129 | =2%0| w.p208| o.220| -.263 | L160 | L3L7| ARl | 458
.333 W164 | w010 | =164 | ~.291 | w,263 | -.315 | -,301 -.1]?5 -.2 210 ~,202| -,267] JWO | 291 | .393 | JA30
~381 A | <02k | <0176 | ~.2B3 | <273 | -.323 ] ~.309 | = 2h9 | ~.p2B| ~.200| .2k -.25T7 | L12k 275 3T s
knn 1Ak Al + Ala obkn ann ELEY 1R ahn Ton LT . b Y74 arn ank
[ %) rpy- aWJ - LT bl T4 hat T=10)r 4 Lol T 7 ) Dl bad T 0P bl ¥ = 1 ) had L0 1o el Llon s » AT . _ns QAT L A
476 00 | w060 | <208 | w279 | -u27T | =4331 | ~.315 | =263 | =.£2%0) «192| -21L| ..2h7 | L082 226 .329 ,362
.23 =277 | =a337 [ =327 | ol = 24h | 180 ~.20k| -.239 .og 216 F .21 L.356
571 D60 | ~,00h | ~232 | ~.267 | -.279 | -.33T7 | =317 | -.167 . 202 299 .330
.618 032 | -, 11k | -.230 | -.265 | -.281 | -,339 | -.325 | -.183 | ~.236| -,176| ~-.,200| =-.2hl .02h 162 261 -
666 O | =o13h | -.265 | 255 | -,281 | =329 | =.319 | -.185 | ~.228] -~.176| -.,100| -,231 | ,010 | .1k ,238| .2T1
| 2006 | =10 | =277 | =e2h5 | =267 | -.285 | «,309 | -.153 | ~,216| -.176| -.182| -.219 | -.00k | ,130 | 222 251
JT61 | =016 | =166 | -.281 | -.233 -.210| .,182} .,180| -~.207| -.020| .10 | .e0O| .233
2785 | =028 | =.1Th | <277 [ o223 | =248 | <287 | ~.2 ~.293 | -.220] -~.188} .,280]| -~,203 ) ~.02k | 206 ,196] .e25
B9 | -.028 | -.17% | -.256 | -.211 | ~.228 | -.258 | -.265 | ~,189 | -.p12| -.200| -.2B4) w201 | -,032 | ,098 | ,18h | ,219
B3 | ~.0%0 | -,18; | ~.23% | ~.203 | -.232 | «.258 | -.265 | -.201 | -.208] -.212! .,292| -~.20)0 | -.0hh | .088] .176| .207
Boe Looss b ool Lok foaea o018t Lok | mess | L 100 _ 18l _ a0l _sonl _ood | _jpss ! Lom | aml aar
880 | -,070 [ -.206 | ~29% | ~,283 | ~20h | .,228| .20 | ~,199 | -.218| ~.240| -.206| ~.197 | ~.0T6 | .O5% | .1hk | ,169
S04 | -,078 | -202 | =176 | =172 | =292 | -222 | -.224 | -,295 | -.228| -,261| -,228| -,190 | -,086 | .ok [ ,130 159
.928 | -,088 | -,186 -.1;6 - 163 | =,16% | ~,186 | -,192 | -.277 | ~.228) -.,281| -,236| -.287( -,086 | .038| .2k} ,1m
S5 | 092 | =016 | <380 | -.355 | «.368 | -.188 | 4,138 | -.i91 | -.216) -.285| -.240 | -,181 | 304 | .O1% | 096 .i23
975 | =108 | =286 [ «,128 | «.241 | -.260 | -,202 | «,296 | -,19% | ~.220] ~,305| ~,261| -.181 | -, 012 | .020 | ,092 19
999 | =160 | =218 | »,212 | ~,207 | «.200 | -.2h6 | -.230 | -.215 =16k | -,046 | ,036 | 060
1,000 | -.263 | -.295 | 280 | -. =265 | «,305 | =279 | ~.247 263 | -.293 | =273 | ~.263
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TABLE IT.-~ PREISURE COEFFICTENT DATA FOR PARABOLIC BODY

OF REVOLUTION (HM-10) MOURTED ON BENT STING

NO TRANSITION STRIPS - Continued

(£f) a= 32,00
Station, Redial angle, #, deg
/L Wl 51| | seaa| 13h1) g1} agh.a | ym.z| o1 | 239.1] 21| 260.1 | 3141 | 32901 | 3h1 | 350.1
0,024 0.321 | 0.109 [~0.08T | -0.251 | 0.277 | -0.302 | -0.307 |-0.173 | -0.240 | ~0.237{ -0.258 | -0.237 | 0.337 | 0.531 | 0.666 | 0.710
.ok8 341 | L1333 -.063f -.230 | ~.266 ) -275 ) -.283 ] -1 ) -5k | 25| -2 -2h5 | W01 | Jheo L2 .
07, 3170 07| -083) -2hg | 28t -.302 | o313 | ~a157) -.261 | -.237) -2l -2hg | o3k | w3 | &6 | L6TT
095 2309 | .105| -.087| -.2% | =.301| -.316 | =.323 | -.267| -.265 ] -.253] -~.266] -.261 | 307 | 493 | .22 | e
119 305 [ 097 090 ] -2 3031 -, ~35 | -.173 | -.263 | -.24g| -.258| -.257 | .303 | .83 05 | .63
L3 2313 | 109 | -.079 | -.2h9 | -.303 | -.322 | .33 | -.1T3| -.267 | -.249| -.258( -.253% | .299 | 4Bl .601 | .637
" L167 297 | 095 |. =091 | -.2971 -.301| -.322 | .23 | -.173| -.2T3 | -.253| -~.262| -.270 | .291 | .uB1| .605 | .63
+190 299 97| ~089| =295 -.29T7| - ~325 | =173 | -.273 | -.253] =-.262| -.271 271 L0 5T L617
£14 283 080 | -,105| -.271 | ~.207| -.318 | -.319 | -.173| -.273 | -.2h9| =294 -.2T0
.238 .269 O] =115 =275} -.301 | -.326 | -.327| =175 -.277| -.eh9| -.25%| -.277 | .236 | %8| .57 | .58
26 L5 W05 | =125 -.281 . 27T -89 -.258 | -.277 | .=2=8 .hi-% L1 575
285 23k | 080 1 -.139 | -39 | -.297| -.322 | -3 | -.179| -.280 ) -.253| -.260| -.281 | 218 | oo | .3 | .5
+333 -220 .02k | -,153 | -.302 | -.297| -.32% | -~.313 | -.175( -.281 | -.257( -.266] -. 200 .37 Jhoh -333
.38 .200 | 006 | -.168| -.310 | -.299 | -.326 | -~.327| -.183| -.2B1| -.257| -.2661 -.eB1 | .180 | .3 | B | .m5
led AT | =008 | ~TB| ~.318 | -.297| -.328 | -.313 -.131 ~.289 | -.257| -.266] -.261 | 160 | .330| .L5k .93
L6 Aok | -.028( -1ge | -.30h | -.297 -.31B [ <3191 1950 -.291 | -.265] -.27R| -.279 | 1381 L6 | koo | L
.23 . - | =293 | -.318 | -~.315] -.207| -.285| -.259| -.266| -.273 | 130 .29 | bk L Lk
s | .116 | ~0%8 | -.218 | -.287 | -.283 | ~.308 | -.303 | ~.207 gk | 23| sago | usa
618 086 | -,082 | -.236| -.273 | -.283 |, -.302 | -,303 | -.229 | -.283 | -.273] -.2Th| -.273 | .080 | .e37! .3ko | .386
666 066 | =100 | -.25 | ~.257 | -.2T3 282 | -.287| -.225| -.281 | -.273| -.270| -.267 | 068 | .22l | .39 | .3%
Tk 0% | -117| ~.260 | -2h7| -.256 281 | -268 | -.197] -.277| -.2T8] -.268| -.263 0% | L2038 L3111 .
=T6L 032 } =132 1 -.2%6 1 .22 e | el ol S omal G2l L o5 | 032 | M3l pBg | 3en
+.T85 IRy~ J RO | S JRNE 1 10 R - -1 %% O %4 2hs | o-260 | -2k -.267 | -.2@| -.o58 -.253 | 026 | .175| .283 | .310
e 24 | -.1h1 | =2 -.200 | -.286| -.225 -.s:g -2 -.565 ~278| -.254| -.2k wg A6 | .2 | .
L 010 ) -.15% --.aeaﬁl =209 | L.236 N -.233 | ~.oh6 | -.ohl [!-.£56 | 278 -.252| .2 008 | L157| .e58 | .
L£58 [ -.012 | -u255 | -R16 ) -u207 | ~a228 ) -2 -zh6 | -.2hl | -.256 ) 278 -.25h -85 [-008 | JIHL ] 336 | .2T
B8 [ -022 | - AP | -212 | -,201 | -.22h | -.221 ] -.2he | -.2B1 | -.2hB| -.265] -.gh2 | -.237 | -.02h | L3223 204 255
$90k | -,028 | <179 | ~.20K | -.193 ) -.220 | -.215 | -.238 | -.239 | -.2h0 | -.265| ~.23%| -.229 |-,032 | .IOT| .210 | .239
928 [ «.036 | ~.185| ~.202 | =193 | -.200 | -.297 | -.214 | -.221| -.228] -.253| -.220| -.225 {-.0%h | .03 .e02 | .e3:1
o951 [ -.08h j =.1B5| =196 | -, 191 | -.212 | -.213 | -.230 ] -~.231| -.216| -,237} -.206| -.197 {~-.0% | .07TB[ .180 209
975 [ -.082 | =193 | =196 [ -,191 | -.212 | -.217 | -.234 | =237 -,202( -,231f -.202| -.19T7 |-.06%| .o | .1p .1g9
2999 | -a128 | .27 | -2k | 233 ) -.236| -.241 | o.2h2 ..239 -Jd20 | 008 | .07 | .135
1,000 | -.263 | w.267 | -.26% | 257 | -.25%2 | -.257 | -.2h6 | -.241 |- ] -.263. | -.260 | -.268 | ~.265

9t

BHTHEET W VOVN




TABIE IT,~ PRESSURE COEFFICIERT DATA FOR PARABOLIC BODY

OF REVOLUTICN (RM-10) MOUNTED ON BENWT BTING

(g) «= 36,00

Radial angle, @, deg

BHTHECT WE VOVN

hl .2 5.2 .2 | 89.2 | 13h.2 | 1h9.2 | 164.2 | 179.2 | e2k.2 | £39.2 | 25h.2 | 269.2 | 31h.2 | 329.2 | 3®h.2 | 359.2

o

—

o.oeh | 0.380 | 0,138 [~0.079 {-0.256 |-0.321 (-0.333 [-0.339 |-0.248 |-C.264 |-0,240 |-0.26B |-0,238 | 0.409 | 0.633 | 0.783 | 0.83%
048 JAo5 | ,168 | -.0h8 j -.252 | -.288 | -.291 | ~.295 | -,19h | -.29% | -.277 | ~.317 ) -.2Wh | .36 § 589 | .751 | .01
OTL .38 A6 | -.065 | -.248 | ..288 | -.291 | -.287 | -,2B6 | -.309 | -.313 | -.340 | -,240 A5 | 623 .59 .800
-095 373 2150 | -.071 [ .20 | ~.200 | -.291 | -.2T9 | -.196 | -.323 | -.331 | -,359 | -.256 361 + 393 2T35 | —vemem

119 367 | . 36 -.025 o5 | 076 | -277 | =238 | -.e28 | -.337 | -.339 | -.363 | -.2% .3 BBl LT | .69
243 AT | J1h6 ] -.063 | -.2h8 | ~2Th | -.2T7 | -.206 | -.2m2 | -.345 | -.3hg | -.365 | ~.2%0 .3 iy I -T57
167 .363 .13h «a075 | =296 | -2 | 277 | .20 } <267 ~.350 | -.36L | -39 | =23} 39 | 51| .6 | .16

~269 | .333 | 1| 686 | b1

.10 3% | 34 | -.073 | 256 | -20 | -273 | -.218 | -.o85 | 353 | o361 | -amL | -
L1 .339 11k | -i095 | =.269 | .20 | <275 | -.220 | -.283 | -.349 | <349 | ~.371L | -.273
238 .331 | .106 | -.099 | ~.273 | -.2Th | =289 | -.238 | -.280 | -.345 | -.353 | -,367 | -.281 | .30% | .07 g:;h .07
P68 319 | L0596 -.107 -.281 -5 | -.3h5 | -.355 | -.2B7 | .296 | .hg9 | .6M6

285 .266 O | -121 | -.291 | -.282 | -,301 | -.260 | -.293 | -.337 | ~.325 | -.331 | ~.203 .286 483 .62k 673
»333 2080 | .06 | -.135 | ~.299 | -.300 | -.325 | -,289 | =299 | ~.325 | -,307 | «.311 [ -,205 | .26k | 463 | .03 | .653
. 381 260 | ,Oh2 | -, 2h7 § 4,309 | -.321 | -.361 | -.333 | ~.307 | -.30h | ~.279 | «.283 | -.309 | .2k | 835 | .575 | .633
428 Ry 026 | =161 | ~,FRL | =341 | ~.3T7L | =.363 | -.313 | -.200 | -,2 ~2 -. 209 220 415 . .60
LAT6 L1k 006 | -,178 | ~.33L | ~.365 | -.389 | -.398 | -,339 | ~.276 | ~.2k2 [ -2 -.250 .198 .387 ‘;gg .57'?
=3 ~377 | -.393 | -.hOk | -,361 | -,258 | ~,2k2 | .,238 | ~.2L0 .190 .379 | W7 | .569
% | | E B nE R D B e ; SR ARl
. . - - - . - -. -, -2 -.309 | -.287{ «.305| .1l 321 | B8
.666 132 | .05 | -.228 [ ~.323 | ~.33T7 | -.329 | -.355 | ~.379 | -.319 | -.357 --333 | ~.339 .132 307 530 Yl

LTl 108 | -.080 | ~.2ih | ~.269 | -.30% | .25 | -. -317 1 - - ~ - .
6L | ose | —.096 | Jies6 | -iok BT 37| 357 | =397 | 38T | 357 | LA | 287 | K06 | b

- - iy~ - - h i e e e e EUD LR S T o)

.85 Q78 | -.106 | -,260 | -.236 | ~,278 | -.305 | -.335 | -.38L | -.301 | -,397 | ~.812 | -.371 | .0B86 -l .3 A
.B0g 000 | -.104 | -,260 | -.2h0 | -.262 | ~,301 | -.323 | -,367 | -.395 | -.389 | -.400 | -.379 .080 ks .3673 .hog
832 064 | - 11k | -.268 | -.267 | -.286 | -,337 | -.355 | -.397 | =.3B1 | -.365 | ~.373 | -.385 | .0 | .23k | .39 | .301
.B56 Oh6 | -,130 | -.285 { -.201 | .,298 | -.361 | -.373 | -.303 | -.377 | ~.345 | ~.349 | -.370 054 216 | .320 .367
.880 034 -.Jﬁ ~«29L | -,323 | =31 | -.385 |-.390 | -.h00 | -,327 | -,323 | -.319 | -.322 | .036 | .19% | .3:11 .35
90k . -.297 [ -.3%9 | -,345 [ -,h01 | -.396 | -.389 | -.343 | -,297 | -,301 | ~.307 | .02k | .18 | .299 | .337
.gaig ﬁ -'31':?; -.%g% -Egg -gg; -gg;{ -.3;{; -.3%7 -'32% -.221 -.agg -.225 o2k | 180 | .e93 | L33
. . - -. -. “e - -3 -.365 | -.29 =267 | ~.2 -.265 | -.002 152 268 .311
975 | -.008 | -.176 |-.321 | -.b09 [ -~.383 |-.303 |-.387 | -.373 | ~.302 | -.283 | .27k | -,267 | -.010 bk | a5k .295

-999 | -.08 | -.232 [-.353 | -.365 -.3 - -.361 .363 -0 .0 1o | .e16
1.000 -.369 | -.35¢ |-.363 |-.365 gg -.J; -.3h9 | ~, 361 -37':&72_, ..ﬂg -3 | -3

"

LE
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TABLE IIL.~ PRESSURE COEFFICIENT DATA FOR PARABCLIC BODY

OF REVOLOTION (RM-10) MOUNTED OFf STRATGHT STING

VITE AXTAL TRARBITICH STRIPS

(a)

a = h.00

Radial angle, ﬁ,ﬁeg

306

BEapRRE

B3B8 BERR

e,
g3

-0l
-.026

-.008
=026

-.038
-0

38
-.038

-.03§4 }.
— Ny

=030
-'-i'oas
«.038
-.036
-.030
-.018
-.018
-.018

o8

-.018

.018 ,020 01k
018 022 .02k
.01k .018 .018
D10 .008 008
.008 010 .01k
.008 000 012
.008 008 006

' 0 L006

~ 00k 0 .008
- .00k 0 -.008
-.008 -.006 =002

0.09

Nk
]

-.028 -.030 -.036 -,038 ——
~.026 -.030 - -.03% ——
-.010 -012 | .00k -.012 —

-.010

-.018

~-.0%0

-.086

-.0h8 |

-.050
- 050
-.0fe
-0
-.010

"=.010

-.0%: |

]

gt

BHTOSGT WY VOVN
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TABLE ITT,~ FRESSURE COEFFICIEST DAYA FOR PARABOLIC BODY

OF REVOLUTICH (RM-10) MOUNTED OH STRAIGHET BYING

WITH AXTAL TRANSTTION STRIPS - Conmtinued

(b) a = 8,05

Radial sngle, §, deg

48 163 173 293 238 253

g

0.008 0.010 0,012 0.006 oggf 0,008

s na L Ant
- AT -l - LO =50 = 3O =, UG

t
3

B5335kE

s e

=)
k-]

343 353 -

0,158 0,160
.138 M8
.1h0

e ——— = .00
Ton -oth | Zioto | ook | Zloes | loow | Zioné | <iobo | lodk | “loke | coes ! o~ | Tom | T2 | Cios
975 ~.088 -.0% -.028 =028 -.028 ~.024 ~.0k6 -0 -, 060 -.056 —— -072 ———— ~,060
999 036 -0U4 -.038 -0l -.038 -.028 =.038 —— -
1.000 =035 = ok ~.036 -.036 ~.01% ~-.040 -.028 -.036 ~ 020 050 e ~.03% ———— -.016

BHIOSCT WY VOVN
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TARIE ITI.- FRESSURE COEFFICIENT DATA FOR PARABOLIC BODY

OF REVOLUTION (RM-10) MCURTED CF STRAIGHE BTING

(c)

a = 12,05

YITH AXTAL TRANSITION SYRIPS - Continuved

Stati
X

Radial engle, ﬁ) deg

8.7

163.7

223,7

238-7

167

-0.028
-.030
-.038

«0.030

-0,034
-.oka
-.046

=048

-.0%%

~.060

-.0P

-.072

-.078

082 112 L148 159
——— a—— .139

i
5

']
3}
1

]
|
3
1
.= -

B38QER

i
i

|
|
5
-3

———— - 020
Purat™
[P w020
— -.020
J— -

-

o

R T

BHIDSGT WM VOVN




ARTE ITT,. PREGSTRE COEFFICTENT DATA FOR PARAROLIC BODY

OF KEVOLUTION {RM-10) MOUNTED ON STRAIGET STIRG

WITH AXTAL THANSITICN BTRIFPE - Concluded

b B 134 1h9 164 17h 22h 239 o5k a6k 31k 329 i

0.0h2 00Tk 0,070 0,070 -0,078 -0.0% | -0.070 -0.070 -0.088 | ~0.094 0.136 0.218 0.27h
0% -.070 -.0T6 ~.07h -.086 ~s03k -.078 .
038 ~, 084 -.076 -0 -.078 -.086 -.08% -.082 -, 156 -,109 162 216 27
03k -.g ~.106 -.086 -.gé'(g -.038 ~ 06k =086, | ~,176 -.133 180 196 m——

3
A
3
1

2
1

3
,
A
o
r
]_l

\,
3
«
1
[
[

d9

BHTHSGET WY VOVN

:
g
E
-
&
2
=
5
3
B8R
E
&
L
3
:
&
|

-.020 -.125 -.126 ~OFh «.007 ~,0h2 ~.118 - -1 -1 — A ———
=.gﬁ =129 -.1h8 -.076 -.090 -.0k§ -.118 -1% - 126 T [ B R 12h, s

8
2
3
1
o
=
5
3
E
&
5
B
=)
1
H

1
1
1
|
-

5
=
&
B
fe-)
5
R
:
o
AP
5
8
'l
g
:
2
7
1

o
Bt
bhi

s55E

EhkE
LEL
A
b
Ehi
ki

HIH

TSl

|

}
>
.
i
A,
L
L+

=
B
-3
1

&
3%
i
3%
Sk
g
E
B

=112 -.122 -1%8" | -0 ~o11k -.09k -.070 -,119 ——— -.038 —
26 ok 0§ oko

-, 106 -~.066 -.088 -.098 -.118 -.080 -.0% -.08 -.066 -.113 —— -.048

R 086 082 - 06% =109 ———— -.060 I
«,0T6 ~.0%6 -.078 ~,092 -.112 -,088 ~.086 ~.078 - 08 ~.007 ——— -, 0% ————
-,0h8 -.078 =0%h ~.0%0 -.060 -.0%0 -.064 nmr—
-0 -.078 -.046 -.038 -.03h -.072 -.038 -.0k2 -.026 -.0%4 —— -.0% ———

N
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CONT TOFRFIMT

- NACA RM L52G1ka

TABLE IV.~ PRESSURE COEFFICIENT DATA FOR PARABOLIC BODY

OF REVOLUTION (RM-10) MOUNTED ON STRAIGHT STING

(a) o = k.00

HAIF AXTAL TRANSITION STRIPS

Radial angle, ¢, deg

Staetlion
x/L *
131 221 311

0.02h 0.036 0.0k0 0.086
.0L8 .038 .034 .078
071 .032 .022 .076
.095 .026 022 .06kL
.119 .022 .016 .056
L143 016 .01k .056
167 ,016 .012 L052
.190° .008 .008 .0h6
21k .008 .008 L0k6
.238 0 (o J E
262 0 -.002 | emmm-
.285 -.00k4 -.002 | eeee-
+333 -.010 -.008 | amaea
.381 -.012° ~,010 | ade--
428 -, 016 -016 | cea--
L6 -.024 =02k [ amae-
523 =026 ~.020 | emmm-
1571 -.03’4' -.032 -----
.618 -.040 «O00 | aaaaa
666 -.040 -036 | eem--
. T1h -, 040 -040 | aaaaa
.T61 . -.036 -036 | amae-
785 -.036 028 | -
'809 "'lo3o -.028 —————
.832 -.036 -.036 | eme--
.856 -.038 =028 | adae-
.880 -.036 -030 | acee-
.04 -.028 -030 | aecm-
.928 -.016 -2k | e
.951 ~.016 02k | e
975 -.016 -.022 ] -
«999 2020 | mmeme | amaa

loooo -9018 -.Olo —————

Q;:EEEEZF"
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TABLE IV,.- PRESSURE COEFFICIENT DATA FOR PARABOLIC BODY

NACA RM L52G1lhg

OF REVOLUTION (RM-10) MOUNTED ON STRAIGHT STING

HALF AXTAL TRANSITION STRIPS - Continued .

(b) « = 8.05
Station, Radial angle, ¢, deg
x/L
133 223 313

0.02% 0.006 0.006 0.10%
.048 .006 0 .086
O0TL 0 -.006 .090
.095 -.008 -.006 078
.119 -.010 ~-.012 .06k
43 -.016 -.01k . 064
167 -.018 -.018 .062
.190 -.020 -.020 .05k
214 -.022 -.022 .05k
.238 -.030 =030 | emea——
262 -.030 030 | eeea-
.285 -.034 -.030 | emea-
«333 -.038 -03%F | eema-
.381 -.046 -.0ko ——
428 -.050 =02 ] e
L76 -.054 -048 | aemm-
+523 -.048 S o) L
571 -.0L48 -.05% | amee-
.618 -.056 -.058 | —eme-
.666 -.056 -.056 | amea-
LT - -.060 =062 | amaaa
.T61 -. 054 -.050 | emeaa
0785 —.05)'[' —.0)4»0 -----
.809 -.046 -040 | emme-
.832 -.054 -0k2 | ameea
.856 -.058 -0k2 | amaaa
.880 -.056 =042 | amaaa
.90k ~-.048 -0k | eeaea
.928 -.038 -.0k2 | amaa-
.951 -.038 -048 | ee---
975 -.0k42 -052 ! aeaaa
.999 =046 | eeeee ] ameaa

1,000 -.03% -02F | amaaa
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TABLE IV,- PRESSURE COEFFICIENT DATA FOR PARABOLIC BODY

NACA RM L52G1lha

OF REVOLUTION (RM-10) MOUNTED ON STRAIGHT STING

HAIF AXTAL TRANSITION STRIPS - Continued .

(¢) a«=12,05 ' -

Statio n, Radial angle, ¢, deg
x/L
133.7 223,7 313.7
0.02k4 ~0,030 -0,032 0,116
.048 -.032 -.038 .098
Nokal -.040 ~.0Lh .108
.095 -.0k0 -, OhlL .092
.119 -.048 -.052 .080
143 -.056 -.054 LOTh
167 -.060 -.056 072
.190 ~-.060 -.060 .06k
21k -.060 -.060 060
.238 . -.068 -.064 ————
262 -.068 -06k | aaaaa
.285 -.072 -06 !l aea
«333 -.072 =076 | emeaa
.381 -.080 -07T8 | eeea-
128 -.084 =082 | ceea-
L76 -.086 -.088 | amaea
.523 -.086 -.092 | oo
571 -.086 =100 | eeea
.618 -.103 =116 | emea-
. 666 -.107 T T
T4 -.111 S 7= S
. 761 -.107 112 | e
. 785 -.107 =108 | emeea
.809 -.098 -100 | maea
.832 -.100 -096 | aeaa-
.856 -.100 -.092 —
.880 -.092 -.086 | amea-
.90k -.082 =08k | ameaa
.928 -.06k “072 | eeee-
'951 ".06)'|' -.06_8 -----
975 -.060 . -, 068 | -
.999 o T T O,
1.000 -.040 -.038 | eeea-
K



NACA RM L52G1lha

g 45

TABLE IV.- PRESSURE COEFFICIENT DATA FOR PARABOLIC BODY

OF REVOLUTION (RM-10) MOUNTED ON STRAIGHT STING
HALF AXTIAL TRANSITION STRIPS - Concluded

(d) o = 16.10

Station, Radial angle, @, deg
x/L

13k 22k 31k

0.024 -0.06k4 -0,06k 0.1h1
048 -,066 -.076 125
.07]- -1072 —.080 .l,-l-3
.095 -.080 -.082 .121
.119 -.090 -.090 .105
143 -.099 -.097 .095
167 -.101 -.101 .088
.190 -.101 -.101 .078
214 -.101 -.101 .078
.238 -.107 -099 | eee--
262 -.105 =099 | e
285 -.113 101 | e
«333 -.113 =105 | eee--
.381 -.113 =109 | ema--
128 -.113 S s K T R —
L6 -.123 =125 | eee—-
.523 -.125 =129 | eee—-
5T -.121 % 27 R R ——
.618 -.137 =149 | e
.666 - 145 1 AR Ia—
. Tk -.131 LY O e —
.T61 -.129 -.113 | cmee-
-785 -.123 STl TR E—
.809 -.117 =107 | eeea-
.832 -.129 105 | eme--
.856 -.129 -.099. | eee--
.880 -.121 -.093 | mmee-
.90k -.109 -.088 | eeea-
.928 -.090 -076 | eeee-
.951 -.08k4 =076 | ceea-
975 -.080 =02 | eema-
.999 =058 | emeem | emea-
1.000 -0kl -0 | amaa-

W



w

ey

" TAWrE Vv, TRESSURE CORFFICIENY DATA FOR PARABILIC BODY

OF REVOILDTION (EM-10) MOUSTED ON STRAIGHT STING

RADIAL TRARSTTICH GTRIPS LOCATED AT
MAXTMOM TEICERRSS x/L = 0.614

(s) o= L,00
Hadial 1e deg
Station, ees ¢’
55 86 1k6 176 236 266 306 356
0.02h 0.062 0.0k2 0.030 0,032 ‘0,038 0.0hk8 0,103 0,105
048 L0680 e .03 .030 028 k2 084 SO
0T .00 O3k 026 L2k =0 .028 —— ——
.095 0k8 032 .016 016 020 0% — ———
J19 .0%0 030 016 .01a 016 o2k .060 —_—
.1h3 052 026 .010 L.008 .008 .020 .060 O
L167 .ok 022 012 L 01Q 008 01k 060 072
.150 .038 .018 008 .008 008 .012 o .066
.21k .03k .016 .0ch L00h .00k .010 0% .06k
238 .026 008 0 g - .o rm— | e
262 .02k «Q06 -, 00k -.002 -, 008 00k ~ N ——
285 .016 o . ~.006 -.ogha ~.006 ‘a oo .gi .822
. Q02 ~ -.012 -.008 -.010 - N .
'% D . o -'ﬁ .k ' gt .08, AR -{ﬂ}‘»’a dY .o a8y -
RIT -.008 ~-.018 ~.010 -.Gi% ~, 020 -.018 018 032
A6 -.016 -.026 -,028 -.02h -.032 -5k .01k .0p2
L3R5 -.016 -.026 -.028 ~,022 ' -.026 -.008. . 006 018
Wial -.026 -.038 -.032 ' -.026 -.036 .7 T B -.002 .008
.618 -a58 -0 -0% -.0% N - =055 -.018 .00
.SGE —- -.0k0 -.0h2 -0 ok T -'05% -.oog .00l
Ly -.0%0 - -.0 -0% _ = o ool ] -.038 =020 )
076 e, -f;_!...f;é 13 :!.1.#.?-34 W; - 1] -1-_323-,!:!:,#4[’.!1! - F""ﬁ’.ﬁ‘!"““‘ ME Logei [y ;ft..,u;-'ﬁf Iy
.85 -.05% -0% .03k -.026 --.032 . ! -0k -
.809 -.05%0 ~.0h8 '~.028 -.016 ~.028 : -.088 ° -.048 -.0k6
532 -.05% -.054 -.03k - -.036 -g ~.0u8 T
556 -.068 -.060 -.036 - 026 ~-.036 - ; —— ——-
580 =068 -.086 -, 036 =028 --03l R N N  —
.50k -.0% =048 -.030 -.02@ -.020 ~.Ghs —— —
.528 -.0k8 -.038 -.016 -, 012 -.032 -.0%0 ~.OUB. -.0kb
951 - Oh6 -.036 -.016 -.016 4032 ' w080 - -.050 -,0L6
973 -.ohé --.0%0 . =020 ~.020 - j-.0%2 1 -.0%Q" Lm0 -.0%..
.99% -.01k o, 01l T, =01k | e CEE e Tho.,06e" - 05" -
1.000 002 -.008 002 -.002 -.004 0 -.098 -.058
NHACA
o
. » r ! . o v ' !
L iy . 2 el : M .l'._L‘ 0k v # s a 'l”i"l-.i" i ITI:. i il’ll’ H L _,]':_,
v i1 Ik MR 1 . L ) i BN . SO 121t

9t

T W VOVN

,
]

BRTDK




TABLE VY, -~ FRESSURE COEFFICIENT DATA FOR PARABOLIC BODY
OF REVOLUTION (RM~10) MOUNTED OF ETRAIGHT STIHG

RADIAL PRANSITION STRTPS IOCATED AT MAYTHIM
THICERESS x/L = 0.61%F - Comtinued

() «= 8,09

5 148 i78 £38 E8 358

0.06 " 0,006 0.014 0,002 0.130 0.1
062 .006 .01 -~ 21k 146
'ﬁ 0 .010 -.010 — ——
o ’ =008 00k -012 P ——
N1 ~.008 L0082 ~,018 ———— ——
040 -.016 ~.002 ~.022 090 ,120
03k =08 =,00% =0pk 085 118
034 -.018 -,002 -.026 .gg 106
.032 -, 022 -.002 ~.028 . 106
030 -.006 -.03* —r—— [—
-.032 -.006 ~.03k — ——
~.036 -,010 -0 .0%8 084
-.0368 =, 010 ~,038 058 L.080
- -5 ~ 2054 .gg

-.03 ~.018 -,050 .0hh '
- ~,02h ~.0 .03k .gﬁ

-.036 -4020 ~,058 .0g2 .
- -.026 -~ .008 .0ed
0% -,0h0 ~ 066 0 .02k
-:gig -,036 - 002 .0pé
- -.03% ~.0%56 =030 -,012
—_—— | anmae -.gﬁ -.02k «.006
.785 -, 0% -.030 ~ -.0k6 ~.024
g - e ~.022 ~,036 -.gi n.ghha
. -0 -.032 - - - 0hg
856 «,056 -.036 -.048 ————— metoas
880 -.Oa: -,035 ~.0h6 —— —
90 - =034 ~.030 el
.908 «,03h -.029 -~ -.0%8 . -.0%0
951 =03k - 02k ~.0h0 -, 062 ~.0m
975 ~.038 ~.032 - ~.065 -.0%
939 ~.028 -, 040 ——— 0T -, 06k
1.000 ~.082 -,0p2 -, 01h 1 = OTh -.068

BHTODSET WY VOVN
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TABLE V,- PRESSURE COEFFICIENT DATA FOR PARABOLIC BODY

=
w

OF FREVOLUTION (RM-10) MOUNTED OR STRANIET STING

RADTAL TRANATTION STRIPS LOCATED AT MAXTHUM
TPHICKNESS z/L = 0.61% - Continmed

e T

(¢) a=12,05
Badial e
Btu‘x;-‘Liun, . sngle, §, dog
.7 8.7 238.7 328.7
0.02k 0.0h8 -0,028 ~0.036 0.170
LOL8 .05 -.0% -, ChL .156
071 .oi -.&3(6) . --% i
.095 .0 - - —————
-1-'9l9 032 - Ohh -.050 e
-143 02k -.05%6 ~.058 .128
167 016 -.058 =060 ] .12k
.190 020 ~,058 -G .16
214 016 ~.058 -.06k L2
.238 004 -.068 -.068 lm——
. 0 : -.072 -.ogg ———
. -.0L4 ~076 -0t 0%
5 -,020 -.080 -.0718 -08%
. -.Q36 -.092 -,082 .08k
-, Dl S . -.0 ~.08% 072
BT6 -.0%8 -.108 -0 R4
J23 ~.06k -.108 -0 .0h0
., -.080 -.112 =00 Joeh
618 ~,108 ~.136 -.0%0 020
666 —— -.116 -.090 016
ol =112 -.106 -0 -.016
761 7 I , -.0%8 : -.01k
<705+ =120 . 072 e | to0 =poh . i BRI St
805 =120 0% -0 ’ -~0r
.832 -.126 - -~ 064 -.0k8 =
856 - -.0% -.068 —— i
80 T oz Zlo8, — Q
.0k -.136 -.ohe -.036 ——
-8 128 -0 -.05 084 =
951 -.118 =0tk -.0%0 -.068
913 -0k -.0u8 -.Q% -.076 -
<999 ~.060 -.032 ——— -.088 o
1.000 " Ol ~ .28 -.032 -~.088 B
|.J
L e F
[




WAELE V.- PHESSURE CORFFICTERT DATA FOR PARABOLIC BODY
OF HEVOIDTION (EW~10) MOUNTED ON STRAIGHT STIHG

RADTAL TEANSITION STRIPS LOCATED AT MAXTMIM
TEICKNESS x/T. = 0.61% - Concluded

(1) o= 16.10

Radial angle, #, =g

B

:

149 179 239
~0,072 ~0,030 -0,076
~076 ~.016 ~.080
-.078 -,012 ~ 08k
-.088 -,02h ~.088
«, 102 -.026 -.002
w112 -.032 ~. 100

~.126 -.038 «.102
~, 12k -0 ~.202
- B

-1 - - 112
- -, 070 =116
a,1hg -.060 -

=122 -0 -13%
| S |
- -.076 ~.138

=0 -.068 ~.068
- -.068 -, 076
-.ggg -.o:rr.a's -.087;
- -.0 -.0
-.086 -0 -.068
~o 08 - 08 -
-.0T6 -.080 ° -,060
- -.062 -,060
-,080 -,0T6 -y
~.0l0 -0Th ———
~.036 -0l -.040

dlL

BHLOZGT WY VOVN
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TABLE VI,- PRESSURE COEFFICIENT DATA FOR PARABOLIC BODY

RADIAL TRANSITION STRIPS- LOCATED

AT x/L = 0.834

OF REVOLUTION (RM-10) MOUNTED ON STRAIGHT STING

(a) o = 4%.00 =
Station, Radial angle, @, deg
x/L

56 86 16 176 236, | 266 326 356
0.02% {0.074| 0,04k | 0,032 | 0,032 | 0.040 | 0,048 | 0,096 | 0.106
.ou8 | ,or2| .okl ,032| .032| .030| .Ohk2 086 098
OTL | L060{ .03%| .028| .02k} .022 | ,030 | wem=m | ==m=m
.095 | .058| .032] .022| .020( .,022 2032 | mmmma | mmmmm
.119 | .058| .032| .016| .016| .0L6| .O2h | mecwmmm | —cmem
43 | Lo%2| .026) .012| .008| .012| .020| .O6k| .OTh
167 1 .o48| .o22 012 | .012} .0Q8 016 | 06k} 07k
.1g0 | .ok8| .018| ,008| .008| .008 016 | .056| .066
214 .olm ,018| .006| .o08| .006| .012 | .056| .066
238 | 024} ,008] 0 0 o} JOOU | cmcme | mmmmme
262 .oeh L0061 0 0] =002 | OOLk | ccmmm | mcemeem
285 | .016{0 -, 00k | w004 | -.,002 |0 okt | ,0%0
.333 | ook | -.008} -.008 | ~,008| <.008 [ -,00k Ok2 | ,oL6
.381 |0 -,010| -.012 | -.008 | ~.012 | -.008 026| .036
o8 | -.006| -.018| -,016| -.012| -.018 | -.,016 | .02k | .03k
J76 | -,016] ~.026| -.024 | -.024 | ~,028 | -,032 | .016| .022
.53 |=-.016| -,024| -.,028 | -,020 | -.024 | -,028 | .006 018
571 {=,028] ~,038| =.036| .02k | -,036| -.038 | -.00k | .002
.618 |-.038{ ~,046| -,040| ~,032 | -.0k2 | -.046 | -.008 | .002
666 | mmmme | wmmme -.040 | -.032} ~,042 | -.048 | -,004 | OOk
.711+ -.05%2| «.050 | -, 040 | =,032 | .02 | -,054 | -,028 | -.020
GT6L | =.056] =0 | wmmmm | wcmma -.040 | -.054 | -,028 | -,024
.785 |-.056| -.0%2| ~.034% | «,032| -.030 | -.048 | -,048| -.038
.809 {-,05%| -.048| ~.028 | -.020 | ~.034 | ~.046 | -,052 -.0k6
.832 |-.028] -.046| .036}0 L0860 -.052 | -, 046
.856 | -,068| ~.062| =,036| ~,028 | ~,040 | =.056 | mwmmm | =mmmme
.880 | ~.064| ~.062| -,034 | -,024 | =,034 | =.056 | cmmwie | momem
.90k | -,060| -.058| ~,028 | ~.016| ,OLO| .022 | mmeme | memem
.928 |-,054 | ~.0k6| -.016| -.008 | ~,02k | -.036 | -.Okk | -,038
.951 |=.,050| -.034| -.012| -.008| -.028| -.036 -;048 | -,0h6
975 | -0k | ~,026] -,016| ~,008 | -,028| ~.036 | =,0%2 | ~,050
2999 |=.022| =.,026] =,012| =,026 | =mmm= | =mmmm -, 060} -,058
1,000 | .002| -.022! -.008]| -.012| .002}| -.012 | -.056| -,060
SINACR
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TABLE VI,- PRESSURE COEFFICIENT DATA FOR PARABOLIC BODY

OF REVOLUTION (RM-10) MOUNTED ON STRAIGHT STING

RADIAL TRANSITION STRIPS ILOCATED

AT x/L = 0,834 - Continued

(b)‘ a = 8.05

Station, Radial angle, ¢, deg

x/L

58 88 148 178 238 268 328 358

0,024 [0,064] 0,01k | 0,010 | 0,012 | 0,006 | 0.016 {0,132 | 0.159
048 { .068] .o1k| .006| .01k} ~.002{ .oOh | .11k 1k5
07| o5k 0 002 .010| -.00610 | eammea| mm-—-
095 | o481 _,006| _.006| ,004k | -,008{0 @ |mce—=| —cu--
.119 | 048 -,002 | -.006 | ,002| -.01k | -.008 | wemmemm | cmvemm
143 | ok} -,010 | -.01k | O -.018 | -.012 | .094| .l19
1671 032 -,016| -.014 | -.00k [ ~,022 | ~,020 | .088 115
.190 | .036| -.016| -.016 |0 -.022 |-.020| ,078| .105
21k | 032 ~.016} -.018 | -,00k | ~.022 | =02k | ,082 105
238 | .020| ~,006} «,026 | -,006| =.030 | =.032 | cmmemem | mmmcmm
262 | ,016| -,030| -.030 | =.006 | =,030 | =.032 | commes | mmmmme
.285 | .008| -.038] -.032{ -.008| -.030 | -.032 | .060}| .,090
.333 |-.00k| -, 046 -,032| -,012} -.036 | -.038 | .056 086
.381 |-.010| -.050{ -.030 | -,012 | -0k | -.048 | ,0O54 078
A28 |1-,020 | -,056| -,032 | ~.020 | -,050 | -.056 | .0L& 066
L76 |-.032 | -.066] -,034 | ~.026] -.058 | -.068 | ,032| .056
.523 |-.03%| ~,066] -,034 | -,020 | -,054 | -.06k o022 oké
57 | -.048| ~,076| -, 040 | ~,024 | -,060 | -.0T6 008 .03k
.618 |-,06k| -, 08| -.046 | ~.036 | -.062 | -.080 |0 .026
o666 |mcmca | cmeei | -, 046 | -,036} ~.062 | -.080 | OOk | .026
Rralit 080 | -.086] -.048 | -,036 | -,058 | -.080 | -.024 | -,002
. 761 082 ~,082 ] amccn | mcama -.056 | -,076 | -.028 | -.006

.809 |-.076| ~.074 [ -,050 | -.,024 | -,056 | -.06Lk | -.056 | -,038
.832 [-.04k | ~,070| -.012| ,048| .Ok2 |-,068 {-,056 | -.038
856 |-.08L | «.082] -,070 036 | =,062 | =02 | mmmme= | =
.880 {-.076}| ~.078| -.070 Ol | =,062 [ =02 | wmmmm | wmmim
.90k |.,072| ~.062} -.062 034 | =052 | 010 | cmmemme | mmmmem

L)
8
[00]
1
(@]
(o)
[,
1
.
(@]
=
)
1
(@]
b
(R O T T T B T

O..'
)
)
1
O
¥
1
.
o
&
1
(@]
N
1
(@]
w
(00}

.999 |-.046| «,056| -, 040 | -, 048 | ccmnc | cmmmem -.07k | -,058
1,000 }-.032| ~,054 | -,024 | -,036| -,028 | -,036 | -.0T2 | -.062
-.\‘NA_C_A.,-'

51
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TABLE VI,- PRESSURE COEFFICIENT DATA FOR PARABOLIC BODY

NACA RM L52G1lhg

OF REVOLUTION (RM-10) MOUNTED ON STRAIGHT STING

RADIAL TRANSITION STRIPS LOCATED

AT x/L = 0.83% - Continued

(¢) o= 12.05

Stetion, Radial angle, @, deg
x/L
58.7| 88.7{ 148.7| 178.7| 238.7| 268.7 | 328.7 | 358.7
0.024 [0,054|-0.036|-0,028{~0,006 |-0,03%| -.036 | 0,167 | 0.219
.048 | .056| -,036| -,030| -.00k | -,0k0} .0k | ,151 | .207
LOT7L | .038) -.052 | -,036| -,006] -.046| -, 048 | cmmmn | mmmem
095 | ,038] -.048( -.040| ~.008| -.048| .05k | cecam | cmmmm
2119 | LO3k| -, 054 | -, 0kl]| ~,010[ =.052 | w060 | memem | mmm———
143 | ,026] -.062| -.052| -.016| -.056| -.06% | .123| .17L
.167 | .018} -.070| -.056| -.014 | -,056| -.068 | .123 | .171
.150 | .022| -, 06k | -,056| -,014 | -,060} -.072 | .111 | .159
214 | ,016| -.068| -.058| -.012| -.060| -.0T2 | .111 | .163
.238 | .002] -.076| =.068| ~.020 | =, 06k | ~,080 | cmmmm | =
262 o -.080} -.068] ~.020 | -.064 | «, 076 | mmmmm | ccmua
.285 | 014 | -,088] -.076| -.020 | -.062| -.078 | .090 | .143
+333. }-.018| -,092 | -,076| -.020 | -.076| -.088 | ,088 | .139
.381L |-.034 | -.094 [ -,092{ -,032 | -.080| -.096 | .086 | .135
428 |-.042| -.09% | -,090] -.030 | -.084{ -.092 | .07k | .115
L76 [-.056( -.096 | -.103} -.038 | -,086] -.09k | .05k | .105
.523 |-.062| -.094 | ~,107| -.036| -.086| -.092 | .02} .092
«5TL |=,076 -,09% | =,109| -.Okk | -,092| ~,094 | 024 | .076
.618 |-.088| -,096| -,119| -.,060 | -,092| -,09% | .022 | ,068
o666 |mmmem | —mmam -.115| -.062 | -.096| -.096 | .018 | .06k
ST |-.101| -.096| -.115] -.074 | -.096] -.096 | -.01k 032
oT6L |-.103 | =.092 | mmmmn| ~mmm- -.086| -,086 | -,016 | .02k
+785 |-.101| «,092 | -,107| -.068| -.080| -,08% |-,038 | .OOL
.809 |-.096| -.084 | -, 096{ -,062 | -,08%| -, 078 { -.046 | =,008
.832 |-.062| -,076( -.076| -,012{ ,0k2| -.024 |-.042 {-.012
.856 |-.097| -.090 | -.107| ~.080 | -, 076] =.086 | mmemm | oo
.880 1-.09k4 | -.084 | -,088| ~.080 | ~.0T6| =076 | mmmmim | memimms
.904 |-.086| -.062| -,078| -.080 | -.01k 018 | mmmmm | =
.928 }-,088} -.050 | ~,068] ~-,076} ~-.056| ~.052 | -,050 |-.018
«951 |-.082 | ~.066| ~,056| -.054 | -,060| ~.054 | ~,056 | -,024
'975 "007,4' -0060 --058 —.O&) "'0056 '0056 "006)4' -.O32
«999 [=.050 | ~.056 | =.OL8| ~.060 | wmmme| =ama= -.07h | -.046
1.000 |-.0k6 | -,054| -,0k0| ~.030 | -.040| -.048 | -,074 | -.0%0
NACA
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e AR

TABLE VI.- PRESSURE COEFFICTIENT DATA FOR PARABOLIC BODY

OF REVOLUTION (RM-10) MOUNTED ON STRAIGHT STING

RADTAT, TRANSITION STRIPS LOCATED

AT x/L = 0.834% - Concluded

(d) o« = 16,10
Statton, Radial sngle, @, deg
x/L
59 89 149 179 239 269 329 359
0.02% 0.0k |-0.090|-0.068}=0.030|-0,068|-0,086 | 0,218 | 0.29k
048 .054{ -,088] -.072] -.016{ -,076| -.096| .20k | .287
OTL 036} ~.101] =, 076| -.01%| -.080| =.097 | ===ua T im
.095 026 =.109| -.084]| -.,022 =,084| <, 107 | =wrsmn | o
.119 020} -.111 | -.100} =.026] -,088| =,111 | memmee | ==
143 | .016| ~.119]| -.108| -.032| ~.096| -.119| .170| .243
167 002 =,127| -,108| -.028]| -.100}| -.119} .164 | .235
190 00| -,123| -.108| -.032| «.100| =,119 | 152 | .223
214 |-.002] -,123| -.112| -.032| =100} -.123 | .15k | .223
.238 {~.010] -.131| =.120| -.036| =.100| =4119 | mecmm | memememe
262 |~.016 -,133 | =.120| =.036] =.,100| = 117 | mmmcmme | mmmmmm
285 |-.,032| -.137| -.124| -,038| =,100| -.119| .130} .207
.333 |=.0k2]| -,135] -.128] ~.,0ohkl| -,208| -.127} .130| .199
381 |-.085%}| -.127| -.134| -. 048] -.116]| -.127] .122 | .193
J28 [-,066| -,131| -.136} -,060| -.120| -,131| .112 | .183
L4776 |-.080| -.135 ) ~.148( -.0T2| -.128} -.135| 09k | .163
523 |-.094 | -.135] -.146| -.0T2| -.12k| -.127| .OT8 151
511 |-.106] -,135{ =, 12| -,076| -.128| -.123 | .0%2 | .123
618 |-.126| ~.139} -.152| -.094| ~.124| -.123 | .038 115
LT — ————— w152 -,002) -.124] -,125} ,038| .105
ST |-,1381 -.129 | -,240| -.082| ~.116| ~.117 006 | .076
LT61L |=.132 ] =119 | mmmmm | —mmmm -.100| -.099 | -.006 | .060
785 |[-.128] -.,111} -,136}| -.076] -.094| -, 004 | -,020 | ,0LkO
.809 }-.118| -,107 | -.124| -.076| -.200| -.088 | -, 028 | .036
.832 {-.0781} -.092 | -,110] -.020} .022| -.026 | ~.022 ] .03k
.856 |-.122| -.107} -.136| -.092} ~.098| =.00k | cmmmm | cmmma
880 [-.122| -,107 | -.116| =.096| =084 | =, 084 | ~ccme | mmmmmm
.90k |-,126} «.00k | -,100| =.088| -.,014 | =,016 | ~mme= | ;e
.928 |-.130{ -.107}{-.086| -.,084]| -, 062 -.056 | ~,038 | .012
.951 |{-,138| -.096 | -.080| -,056| ~.060| -,060 | -, Ok | ,006
975 {-.134| -.076 | -.068| -.076| -.0%2| -,060 | =054 | O
.999 |=.06k | ~,068 | =.040 | =.0T8| ~mmmm | e -.070 | -,020
1,000 |=-.038| -.,068}-.036| -.0k0| ~.O4t| -,070 | =, 074+ | ~,028
AR
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(a) Parsabolic body of revolutiom.
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(b) Straight-gting detail. . (c) Bent-sting detail.
Figure 1.- Schematic layout of a paraholic ;body of revolution and sting
mounting details. All dimensions In inches unless otherwise specified. .
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(a) Model installation, a = 0° and 36°.

W
- 2?13 Tunnel umH—7 1[ TI o
9.5 T T
l 1 1 || il [ TS

(b) Model installation, a = 16°.

Figure 2.~ Schematic arrangement of model mownted on straight and bent
stings in the Langley 4- by L-foot supersonic tuonel for extreme
angular positions. All dimensions in inches unless otherwise specified.
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(a) Straight sting.

Figure g.~ Downstream view of test model mounted on the straight and the
38" bent stings in the Langley L4~ by 4-foot supersonic tunnel.
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(b) 38° bent sting.

Figure 3.~ Concluded.

ds

) BHTOSCT W VOVN

X



58 2 OONT TRENGG . - NACA RM L52G1lhe

-40 - . - - we - : LT
-32 =
-24 —
-16 =
-08 %
Oe#—-% é
s e
=1iv4 =
o 16 y/“ S
E K = Tl ! :E_
E 24 /? - T
7& =
E 8 / / / ' .CA - ) — =
40/ /Q/ / ?’ [ .- 1| =:
] f _ /B Angle & atfack N
i | / 2% . =
48 : s L3200 2
. a 2400 = r

. - — / : s T805
] - - s £12.05 =
56 T a *16.10 ==
/1] [ o 390 =
* & 228.00 . B
L /. o :500 =
64 - . =
/ : . / T'be following line Qode is used =
. } to _designate asymm®lrical flow T
/ : ye— conditiors’ between -
e = 0° and 180° .
. 1 . /’ . —_— oondmons betw - -
80 - — ;; — : - S e 5
88 a0 80 2o 10 g0 O a0, 80 20 18 80 - =
360 320 .280 240 200 360 32G. . 280 .240 200 . . ISR
Radial angle, @, deg Raodiat angle, @, deg ' -

(s) Stations 0.02L4 and 0.095. T T —

Figure 4.- Pressure-coefficient variation.with radial position for | o PR
12 representative stations a.long the body. (Flagged Symbols indicate T -
test points between 180° and 360°.) . -
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16 F=)
G =
-08§ is ‘z\
o T a
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[] s 4[5
1y
f

Pressure coefficent, P
¢ o
D
>}
\\O\

Nl

e S
e
]
]
Q,

/ . (deg)o
/ ) s 2%
48 / j E E%%
P ] s 28
i

fo designaie asymmetrical
, / / corditions between
64 O ad 18C°
/‘ —— condifions between
l / I80° o 36C°
72) /
Station 0167 : Stafion 0.238
5 40 80 20 160, O 40 80 120 160
3 320 280 240 200 380 320 . 280 240 200
Radial angle, @), deg Radid angle, @, deg

(b) Stations 0.167 and 0.238.

Figure k4,- Continued.



Pressure coefficient, P
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|
AN
A7
|
g f 1 L ] ]
/ Angle of attack (deg)
o—%o
uEEEEEE
4 . 21208
/ ;58
/ s TR
asymmetrical flow
7 —— condifions
0° and 180°
——condifions betweer
84 | ®apd 360°
Stafion 0333 Stafion 0476
125 40 _ 80 120 160 mg O 40 80 120 160 150 N
360 320 ~.280 240 320 280 2 200

Radial angle, @, deg

20080 350

(c) Stations 0.333 and .Q.476.

Figure L4.- Continued.
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4 Py
e/\-_..@-—»o/ / - \_/
. 1T T 1% /
. I~ ,/“ i \ ' =] %/bd
S 7@& !
LN AN /INEE.S
. PR R A
= S et
=.

.

i
7
R
/@
PR

O

< 8
M .
e Soersimes
=] Rl
5 'L =l |
;§ _AL1E ] |~
5 A A 1
LA i
o / g, /6 / Ange of attack Geg)
o] 0
16 a  2.00
f _ / a  4.00
s 805
/ A L %
[a] .
24 )1 / Y~ / o 20.00
b 28.00
vd 7’ o 36.00
[ The following line
32 is used o designate
[ / asymmetrical flow
/  —— conditions between
/ 0° ond 180°
40 / —— condifions between
/ 180°and 360°
a8
v
Station 0.618 Stafon 0714 ~NAGA -~ |
56 Lol
o) 40 80 120 160 0 40 80 120 160
20 30 o260 240 200'8 350 320 280 240 200 P
Radial angle, @, deg Radial angle, ¢, deg

(d) Stations 0.618 and 0.T71k,

Figure k4.- Continued.
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-48
-40 O
: = s
/°\ o p/ o _\\74
-.32 N 7 .
£1
/ A
-.24 \
-ML‘ \m J3\\
| 5| = ===t
~-.16 S oy
_ e S
: PR Tt
oo ) - £ - :D-/- ] AR :&&‘
o =Ug h v \AK
. _
L/@ t!i Angle of atiack (deg)
c 0
E v /‘ ' o 2.00
. a 4.00
.08 a 8.05
» |2.05
o 16.10
/“ o 20.00
6 , , n 28.00
‘ /{ / 7; o 36.00
The following line code
: Is used to designate
l asymmetrical flow.
24 ~—-—conditions between
/ ' O%tnd 180°
. —--— conditions between
L 180° and 360°
32 =~
J - Station 0.832 ' - :
L/ . Sain0.904 | | |
*% 40 80 120 160 gg O .. 40 8 20 160 g
360 320 280 24Q 200 360 .. 320 = 280 240 200
Radial angle, ¢, deg - Radial angle, ¢, deg

(e) Stations 0.832 and 0.904.

Figure 4.~ Continued. . -
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, P

Pressure

-4
-40 /ff = 1
b —~r ]
/ 4 /
~32 7 7 —
¥ /
V"m LA
-.24 : v
TN N |
g T
-16 v‘%- : ,P/ g B _do___c/'
A [ B
= I —5-h 4 M"“
ol el ot | Sy b
-08 & ST = S Z-E ] R
-EEL'__ o R
/ ] g+ - // l‘ 3] (o}
0
2 Ji // Angle of aftack (deg)
ff - o 0
’ =t 2.00
) J s 400
08 & 805
/ / » 12.08
9 : a 16.10
l o 20.00
16 o 28.00
: / o 36,00
The following line code
is used fo designaie
o4 asymmeirical flow.
. —-—conditions between
Q°and 180°
——conditions between
] 180°and 360°
32 ‘ ,
Station 0.951 Station 0.999 ']ACA
‘4%3 40 80 120 160 159 0 40 80 120 160 ;a0
360 320 280 240 200 360 320 280 240 200 '
Radial angle, ¢, deg Radial angle, @, deg
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